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Nov. 2, 1868 Sharp, Charles, Liverpool Institute. 
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♦Feb. 19, 1844 Tumbull, James Muter, M.D. Edin., M.R.C.P., 
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Archsdological Society, Somersetshire. Taunton. Proceedings, 

1888. 
Antiquaries, Royal Society of. Copenhagen. Tillo^, Aargang, 

1879-81. 
Asiatic Society, Royal. Journal, vol. xv, nos. 40, 41. Memoirs, 

1882-88. 
Asiatic Society, Bengal, Calcutta. Proceedings 1881-82-88. 
Atmosphere, Etudes sur les mouvements de T. Royal University 

of Norway. 
Architects, Royal Institute of British, London. Transactions, 

1882-88. 
Astronomical Society, Royal, London. Monthly Notices, vol. 

zliii and Memoirs, vol. xlvii. 
Astronomico Nacionale, Annuario del Ohservatorio, par 1884. 

Tacaharga, Mexico. 
Astor Library. 84th and 85th Annual Reports. 

B. 

Batrachia Balientia, Brit. Museum. Catalogue. 

Batrachia Gradientia, ditto, ditto. 

Botanical Society, Edinburgh. Transactions and Proceedings, 

vol. xiv, parts 2, 8. 
Botanischen Systematik, Methoden in der Akademie. Munich, 

1888. 
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Cornwall, Royal Institution of, Troro. Jonrnal, vol. vii, part 8. 
Corrency, Comptroller of, Washington. Annual Report, 1881. 
Canadian Institute, Toronto. Proceeding, vol. i, 1882. 
Copenhagen, Royal Academy. Oversigt, 1882, nos. 1, 2, 8. 
Chemical Society, London. Jonrnal, 1888. 
Canada, Geological and Natural .History of. Report of Progress, 
1880-2. Montreal. 

D. 

Democratic Federation, Letter in reply to the Manifesto of the, 
by S. Smith, M.P. Liverpool, 1884. 

E. 

Essex Institute, Salem, Mass. Bulletin, vol. ziii. 

Embryology, Monograph of the Echinodermata, by A. Agassiz, 

1888. 
Engineers, Institution of Civil, London. Proceedings, vols. Izxiii, 

Ixxiv. 
Engineers, Chief of, Washington. Annual Report, 1882. 



Finlands, Natur oc Folk, Helsingfors. Bidrag. Haft 85-88. 

Oversigt, Haft xziii and xziv. 
Franklin Institute, Philadelphia. Journal, 1888. 
Flacken, Classification der. Royal University of Norway. 

Or. 

Geographical Society, American, New York. Journal, vol. xiii. 

Bulletin, 1882, nos. 2, 8, 4. 
Geological Society, Dublin. Journal, vol. vi, paits 1, 2. 
Geologists' Association, London. Vol. vii. 
Geographischen Gesellschaft, Mittheilungen der, Vienna. Band xxv. 
Geographical Survey, West of 100th Meridian, Washington. 

Memoirs (Geology) » vol. iii. 
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Geological Society, Glasgow. Transactions, vol. yii, part 1. 
Geographical Society, Lisbon. Bulletin, ser. 4, nos. 1-8. 
Geological Association, Liverpool. Annual Report, 1888. Transac- 
tions, vol. ii. 
Geological Society, London. Quarterly Journal, 1888. 
Gedachtniss-rede auf Earl von Halm. Akademie, Munich. 

H. 

Hymenoptera, List of, from the British Museum, London, by 

Eirby. Vol. 1. TenthridinidaB and SiricidaB. 
Historical and Archadological Collections. Powys Land Club, 

London. Vol. xvi, parts 1-8. 
Health, Lunacy and Charity of Massachusetts, State Board of, 

Boston, U.S. Fourth Annual Beport, 1888. 
Harvard, University, Cambridge, Mass. Bulletin, nos. 24-26. 

Also Annual Report of College Library 1882^88. 

I. 

Lish Academy, Royal. Transactions, Polite Literature and 
Antiquities, vol. xxvii, no. v. Proceedings ditto, vol. ii, series 
ii, part 4. Transactions — Science, vol. zxviii, nos. 11, 12, 18. 
Proceedings — Science, vol. iii, ser. ii, parts 9, 10. 

Lidia, The Great Trigonometrical Survey of. Dehra Dun., vols, vii 
and viii. PalsBontologica Indica, ser. z, vol. ii, ser. zii, vol. 
iv, ser. ziii, vol. i. Records and Memoirs, xix. 

Listitution, Royal, London. Proceedings, vol. z, part 1. 

Listitute, Wellington, New Zealand. Transactions and Proceed- 
ings, vol. ZY. 

Lidia Association, East, London. Journal, 1888. 

L. 

Literary and Scientific Society, Birkenhead. Beport, 1882-88. 
LinnaBan Society, London. Proceedings, Nov. 1880 — June, 1882. 
Journal (Zoology), vol. zvi. 
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Literary and Philosophical Society, Leicester. Report and Trans- 
actions, 1882-88. 
Literary and Philosophical Society, Whitby. 60th Report, 1882. 
Library, New York State. Reports, 1880-82. 

M. 

Meteorological Society, London. Instructions for the Observation 

of Phenological Phenomena. 
Mines, Department of, Sydney. Annual Report, 1880. 
Microscopical Society, the Royal, London. Journal, ser. ii, vol. iii. 
Medico-Ohirurgical Society, London. Transactions, vol. Ixvi. 

N. 

Naturalists' Society, Bristol. Proceedings, vol. iii, parts 1, 2, 8. 
Natural History Journal, Asiatic Society, Bengal. Vol. li, part ii, 

nos. 1 to 4. Calcutta. 
Natural History and Philosophical Society, Belfast. Report, &c.y 

1882-88. 
Natural History, Society of, Boston. Memoirs, vol. vii, part ii, 

nos. 4, 5. Proceedings, vol. zz, part 4. 
Naturalists* Field Club, Belfast. Annual Report, 1881-82. 
Naturalists' Field Club, Ijiverpool. Proceedings, 1882-88. 
Natural Sciences, Academy of, Philadelphia. Proceedings, 1888. 
Naturalists' Club, Berwickshire. Alnwick, vol. iz, nos. 2, 8. 
Natural History and Antiquarian Field Club, Bath. Proceedings, 

vol. V. 
Nationalisation of the Land, by S. Smith, M.P. London, 1884. 
Natural Science, Society of, Chester. Annual Report, 1888. 

0. 

Opium Smoking and Opium Eating, by George Shearer, M.D., 

F.L.S. 
Ordnance, Chief of, Washington. Report, 1882. 
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Psychical Research, Society for, London. London, vol. i, part 2. 
Phenological Phenomena, Instructions for the Ohservation of. 

Meteorological Society, London. 
Physical Society, Royal, Edinhnrgh. Proceedings, 1881-82. 
Philological Journal, Asiatic Society of Bengal. Vol. ii, part i, 

nos. 1-4. Calcutta. 
Physik-Okonomisehes Gesellschaft, Schriften der Eoniglichen. 

Eonigsberg, Jahrgang xzi, xxii, xxiii. 
Polytechnique, Ecole, Paris. Journal, cahiers 61, 62. 
Polytechnic Society, Royal Cornwall, Falmouth. 60th Report, 

1882. 
Philosophical and Literary Society, Leeda Annual Report, 

1882-88. 
Plymouth Listitution. Annual Report and Transactions, vol. viii. 
Patents for Liventions, Copyright and, by R. A. Macfie, F.R.S.E., 

vol. ii. 
Prevoyance, Les Listitutions de, by Costa Godolphin, Lisbon. 
Pali, Die Flexion des, von Alf. Torp. Royal UmTersity of 

Norway. 

R. 
Royal Society, London. Proceedings, 1888-84. 

S. 

Strasburg, University of. Liaugural Dissertations. 

Science, American Association for the Advancement of. Proceed- 
ings, 80th Meeting, Ohio. Salem, 1888. 

Sciences, Imperial Academy of, St. Petersburg. Bulletin, tom. 
xxviii, no. 8. 

Society Royal, ^ctoria. Transacfcions and Proceedings, vol. xiz. 
Melbourne. 

Sciences, Royal Academy of, Amsterdam. Yerslagen en Mede- 
deelingen. Natuur-Runde Reeks ii, Deel zvii. Letter-Runde, 
Reeks ii, Deel zi. 
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Smithsonian Institution, Washington. Miscellaneons Oollections, 

vols, xxii to xxvii. Report, 1880-81. 
Scientific Boll. London, 1888. 
Society, Royal, London. Proceedings, vol. xzxii. 
Science, Journal of. London, vol. v. 
Sciences, L'Academie Royal des, Amsterdam. Tria Carmi^a 

Latina and Jahrboch, 1881. 
Stanley's First Opinions, from the Geographical Society, Lisbon. 
Sciences, Academy of. New Tork. Transactions, 1882. 

T. 

Tanfsymbols mid der Glanbensregel, Alte nnd nene Qnellin znr 

Geschichte des. Royal University of Norway. 
Tilvoext, Fortegnelse den. Royal University of Norway. 

W. 

Wissenschaften, Sitznngberichte der E. Akademie. Munich Philos. 

and Hist. Classe and Math. Phys. Classe, 1882-1888. 
Wissenschaften, Nachrichten der Eonigliche Societate der. Gottin« 

gen, nos. 1-20. 
Wissenschaften, Sitzungberichte der Kaiserliche Akademie der. 

Yienna, Philos. and Histor. Classe, 1882-88. 

Z. 

Zoological Society, Philadelphia. Eleventh Annual Report, 1888. 
Zaire, Le Question du, from the Geographical Society, Lisbon. 
Zoology, Museum of Comparative, Cambridge, Mass. Memoirs, 

vol. iz, no. 2. 
Zoological Society, London. List of Animals, 1888. (Annual 

Report, 1881-88. 
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(DonaUona received this aeesUm from ihoee prefixed wUh an AtterUk.) 




Gbbat Bbitain AMD Ibbland. 


Aberdeen - - 


- - The Dtm-Echt Observatory. 
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PKOCEEDINGS 

or Tm 

LIVERPOOL 
LITERARY AND PHILOSOPHIOAL SOOEITY. 



ANNUAL MEETING.— Seybnty-Third Sbssion. 

BoTAL Institution^ October Ist, 1888. 

EDWARD DAVIES, F.C.S., F.I.C., Pmsidbnt, in the 
Chair. 

Thb Minutes of the last Meeting of the previous session 
were read and confirmed. 

The Honorary Secretary read the following 

REPORT. 

The seventy-second Session of the Literary and Philo- 
sophical Society has been one of considerable activity ; the 
meetings have been largely attended, and the members have 
been assiduous to maintain the Society's intellectual vigour. 

The numerous Papers which have been read have excited 
much interest, and have induced animated discussions-; and 
while all of them have in this way proved beneficial to the 
Society, it should be noted that some are of exceptional 
value, and have added to the sum of human knowledge. 
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Our active corresponding member, Mr. Dukinfield Jones, 
has communicated an account of his further observations of 
the ways and habits of the Lepidoptera of Brazil ; and a 
report by Professor Herdman on the "Phosphorescence of 
Milky Sea *' is a valuable epitome of what is so far known of 
that curious phenomenon. 

The much debated subject of Thought Reading, or 
Thought Transference, has been brought under discussion in 
a short Paper by the Rev. H. H. Higgins, and also in a 
subsequent report of some experiments thereon by Mr. 
Guthrie. Neither the Council nor the Society commits itself 
to any opinion on this matter; but whatever may be the 
present scientific worth of such experiments the record of 
them will possibly be of some service in future investigations. 

The Session has been marked by some alterations in the 
Laws. r 

The old edition of the Laws being exhausted, it was 
considered advisable to revise them throughout, previous 
to their being reprinted. Advantage was taken of this 
opportunity to settle the question of Lady-membership, 
which had from time to time been discussed in the Society, 
and a new law was added declaring that " Ladies are eligible 
to become members, with the same duties and privileges as 
other members.*' 

It was a gratifying coincidence with this change that the 
first contribution to the Society's Proceedings by a lady, was 
read to the members. This Paper was communicated by 
Miss Heath, of University College, Liverpool, and is 
descriptive of her original researches in the *' Structure of 
the Poly carp and the Endocarp in the Tunicata." 

The financial condition of the Society continues to be 
satisfactory. The number of Ordinary Members remains at 
the same figure as last year, namely 258 — nineteen members 
having replaced as many who have resigned. 
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The number of Honorary Members is 88; of the 
corresponding members 17 ; and of the associates 19. The 
total number of members of all classes is 832. 

The Honorary Treasurer next read the Annual Statement 
of the Society's financial condition, and both were approved 
and passed on a motion from the Chair, seconded by 
Kev. H. H. Higgins. 

The following office-bearers were then elected: Vice- 
Presidents — Thos. J. Moore, Cor. Mem. Z.S.L., Professor 
J. Campbell Brown, D.Sc, &c., W. Carter, M.D.; Honorary 
Treasurer — R. C. Johnson, F.R.A.S. ; Honorary Secretary — 
James Birchall; Honorary Librarian — Richmond Leigh, 
M.R.C.S.E. ; Members of Council — Principal Rendall, M.A., 
John W. Hayward, M.D., J. Sibley Hicks, F.R.C.S., F.L.S., 
Isaac Roberts, F.G.S., F.R.A.S., Henry Longuet Higgins, 
Malcolm Guthrie, Josiah Marples, Rev. W. Stern, Ph.D., 
Robert Nicholson, Professor Herdman, D.Sc, H. H. 
Bremner, B.A., Chas. J. English, Robert F. Green, Rev. S. 
Fletcher Williams. 

The Associates of the Society were re-elected. 

Mr. Richard Steel, the President-elect, then took the 
Chair and delivered an Address on '^ Mind in Man and the 
Lower Animals.* 



FIRST ORDINARY MEETING. 

Royal Institution, October 15th, 1888. 

RICHARD STEEL, President, in the Chair. 

Miss Jessie Macgregor and Mrs. Sephton, and Messrs. 
R. Somervell, John Burdon, L.R.C.P., L.R.C.S., Frederick 

* See page 1. 
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Broadbridge, A. J. Mead^ and Fred. W. Edwards were duly 
elected Ordinary Members. 

References were made by the President^ Sir J. A. 
Picton^ and Mr. Birchall, to the death of Mr. Ghantrell^ 
whose Talnable labours in the promotion of scientific 
knowledge in Liyerppol were heartily acknowledged. 

The following communication was then read : — 

HEPORTS OF LOCAL NATURAL SCIENCE WORK 
DURING THE YEAR 1883. 

By thb Rbv. H. H. HIGGINS, M.A. 

A Society has been commenced for the encouragement of 
Astronomical Observation, especially amongst the possessors 
of small telescopes. Its mles were adopted on the 21st of 
Jnly in the present year. 

Several local stations for meteorological observations are 
provided with reliable instruments. The rainfall at one of 
these for the last nine months has been communicated by 
the Rev. W. Banister. The results indicate extreme dryness 
in April and May, '098 and •069 respectively, and a down- 
pour of 5*071 inches in September. 

The Liverpool Geological Association has been very 
active, and, though not long established, now numbers 181 
members. Eleven evening meetings have been held, at 
several of which papers were contributed by members of the 
Liverpool Geological Society, shewing a hearty wish for 
co-operation on the part of the members of the elder 
Society. 

Mr. Willem S. Logeman recorded before the Association 
some experiments in the artificial production of the diamond 
performed by his father. Professor W. M. Logeman, in the 
Tyler Museum at Haarlem. 
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The President, Mr. Henry Bramall, read an elaborate 
Paper on the '^ Mineral Besoorces of New Zealand." 

Local Geology received a contribution from Mr. Isaac 
G. George, who has investigated the origin of the contorted 
appearances in the.Bunter sandstones of the Wirral. 

Eleven Field Meetings have been held, including an 
excursion of three days into Shropshire. Most of the Field 
Meetings have been attended by one or other of our long 
recognised local geologists, Mr. G. H. Morton, Mr. Mellard 
Beade, and Dr. Bickets. The President and Vice-President 
of the Association have also given active 'assistance. 

A visit was paid to the Free Public Museum, where 
Mr. F. P. Marrat exhibited and described the Phillips Col- 
lection of Minerals. 

To the Hon. Secretary, Mr. Osmund W. Jefifs, the writer 
of these notes is indebted for a very excellent summary of 
the Proceedings of the Association. 

Circumstances led me, a few weeks ago, to revisit the 
bank at the mouth of a coal shaft at Bavenhead, where, in 
1871, 1 had collected a large number of fish remains, pre- 
served in bituminous shale forming a layer immediately 
above the roof of the Little Delf Coals. The specimens 
were as numerous as before ; most of them were small, but 
in beautiful preservation. 

The Liverpool Entomological Society has made satis- 
factory progress in the number of its members and in the 
interest of its evening meetings. The Hon. Secretary, Dr. 
Ellis, contributes a full account of work done by himself and 
friends in the department of British Coleoptera. 

Taking, as a basis, two Papers communicated by Mr. 
C. S. Gregson to the Historic Society of Lancashire and 
Cheshire, in 1861-2, Dr. Ellis is completing, as far as 
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possible, lists of local species of British beetles, and the 
Liverpool Entomological Society is publishing the series in 
the Natv/ralist, Dr. Ellis speaks in well-deserved terms of 
commendation of the services rendered to local Entomology 
by Mr. 0. S. Gregson. 

Andrena fidva, one of the largest and handsomest of 
our spring bees, a few pairs of which I have observed every 
year for many years, at Rainhill, this year, for the first time, 
gave me an opportunity of observing its operations in tun- 
nelling. The holes were made in the verge of a lawn, and 
attracted my attention as being larger than any holes I had 
seen made by bees known as Fossores. After many watch - 
ings a sight was obtained of the beautiful tunneller entering 
its nidamental burrow. It was apparently very shy of being 
seen to enter its nest, and further observations were inter- 
rupted. 

Botany has always been the most favoured subject with 
the Field Naturalists of Liverpool, and there are many 
herbaria of great excellence owned by local botanists. Con- 
tributions of plants and vegetable productions have from 
time to time been made to the Liverpool Museum, and when 
not immediately required for the illustration of the Zoo- 
logical series, such contributions have hitherto been without 
a suitable receptacle. The Library and Museum Committee 
have this year provided a cabinet which will, for the present, 
afford accommodation for the orderly preservation of such 
botanical specimens. 

The excursions of the Field Naturalists' Club have 
brought forward several fresh names as alumni in Botany ; 
and the botanical referee, Mr. Robert Brown, contributes an 
interesting report of Phytological work done. The following 
plants have been recorded for the first time within the 
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Liverpool district : Lactuca virosa, by Mr. Ed. Davies, ex- 
president of this Society; Stellaria nemorum, by Miss 
Longuet Higgins. The latter by no means inconspicuous 
plant was collected about two miles from my house^ on a 
walk which I have very frequently taken for the last thirty 
years. There is no suspicion of its having been introduced. 
Mr. Brown records as the most interesting of his own finds, 
Lepidium draba, from the banks of the Dee, opposite West 
Kirby. 

The Field Meetings of the Liverpool Science Students* 
Association have been well attended. I am glad to speak 
from experience of the very instructive character of these 
genuine botanical explorations, as conducted by Mr. A. 
Norman Tate. 

These few brief notices must not be understood to be an 
exhaustive account of a year's Natural History work in Liver- 
pool. Excellent accounts of observations appear from time to 
time in Nature or the Journal of Science, from Liverpool or 
Birkenhead writers, indicating that there are probably many 
good observers in science unattracted by any of our societies, 
and leading to the wholesome lesson that societies, and 
perhaps the sciences themselves, are means, not ends, and 
that the highest limited object is the true elevation of the 
human individual. 

The following Communication was then read : — 

^NOTE ON THE PHOSPHORESCENCE OF THE SEA 

AT LOCH FYNE. 

By Professor HERDMAN, D.Sc, F.L.S. 

During a five weeks' stay on the shores of Loch Fyne in 
the autumn of 1888, I noticed that the sea was more or less 
phosphorescent nearly every night. The weather was good, 
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there being little wind or rain, and twice or thrice there were 
several snccessive days of almost perfect calm. At these 
times the phosphorescence seemed to be more brilliant. 
Wheii tow-netting after dark on such occasions, the net soon 
became ontlined by a bright glistening band, which was 
visible in the water at a considerable distance. The 
snrfaoe faona as determined by the tow-net gatherings was 
large in amount, but most of it was formed of small 
crustaceans. 

I first satisfied myself that the phosphorescence was not 
due to the Copepoda, which were very abundant. Prom a 
basin containing phosphorescent water from the tow-net, I 
drew off small tube-fulls frequently which phosphoresced in 
the dark, and upon examination were found to contain 
no Gopepods. I also frequently isolated Gopepods in tubes 
and watch glasses, and noticed that these did not phos- 
phoresce in the dark. I then examined samples of the water 
and tow-net gatherings carefully in the hope of finding 
Noctiluca, but did not see a single specimen during the five 
weeks. Lastly, I tried to isolate the phosphorescent 
particles while bright. I soon found that the best plan was 
to get them from the muslin of the tow-net, which remained 
a glowing surface when agitated in the dark, for an hour 
or so after having been used. When a glass slide to which 
some of the glowing particles had been transferred was 
examined microscopically, it was found invariably to have 
several specimens of the cilioflagellate Peridinivm tripos, 
usually along with other organisms. I then began to 
suspect that Peridinium was the cause of the light, and made 
various attempts to induce specimens to phosphoresce under 
the microscope, but without success. I managed, however, 
a number of times to transfer glowing particles from the 
tow-net to small cover glasses (^ inch square) and upon 
examining these under the microscope invariably found 
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one or several specimens of Peridinium in the fields in 
most cases. alone^ but occasionally along with one or two 
organisms. 

Although this did not prove conclusively that Peridinium 
was the phosphorescent organism^ since I never actually saw 
the phosphorescence under the microscope; still from the 
large number of times when I observed Peridinivm in the 
place of the glowing particle^ I am morally certain that to 
this organism the luminosity of the sea was due upon this 
particular occasion. 

Selections of rare plants living in the Liverpool Botanic 
Garden were sent by Mr. Richardson, the Curator, for exhi- 
bition, and were severally remarked upon by the Rev. H. H. 
Higgins. 

RECENT ADDITIONS TO THE LIVERPOOL FREE 

PUBLIC MUSEUM. 

By T. J. MOORE, Cubatob. 

Mr. MooRB exhibited and made remarks on the following 
specimens : — 

PONTOPORIA. 

A specimen of one of the smallest known Cetaceans, 
Pontoporia BlainviUii, from the estuary of the River Plate ; 
one of two examples expressly procured for the Museum, by 
Mr. Juan D. Jackson, of Monte Video, at the request of Mr. 
P. H. Rathbone. They had been preserved in salt, from 
which they had only been removed this day. One measures 
four feet four inches in length, and the other three feet 
eleven inches. 

As recently as 1866, nothing was known of this creature 
except a skull in the Paris Museum and one in the British 
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Museum. The above acquisition is therefore of considerable 
importance. 

Among the toothed Cetaceans are found all the smallest 
species of the whale tribe, each measuring only a very few 
feet in length. 

These species are three in number. One, named Inia, is 
found only in the upper waters of the Amazon river, and 
therefore strictly inhabiting fresh water only. 

The second, named the Susu (Platanista), is remarkable 
for its peculiarly long and slender beak, with its sharp teeth 
increasing in length to the tip of the snout. It is found 
only in the fresh waters of India, in the Ganges and Indus. 
Of this kind the Museum possesses two native-stuflfed speci- 
mens, as well as skulls and bones. 

The third is the Pontoporia, which, like the first, is South 
American, but, unlike the kinds previously mentioned, is not 
certainly a river species, having been captured only at the 
mouth of the Plate and some distance out at sea. 

The Museum is fortunate in now possessing examples of 
two out of the three known kinds of these diminutive ceta- 
ceans. For it is to a study of these that Professor Flower has 
quite recently referred in his article on Mammalia, in the 
new edition of the Encyclopcedia Britannica, as throwing 
some light on the probable nature of the ancestors of the 
whole whale tribe. 

'' The fact that the Indian species, the Stisu or Ganges 
Dolphin {Platanista), appears to retain nfore of the primitive 
characters of the group than any other existing form ; and 
that this, and also the somewhat related Inia from South 
America, are both to the present day exclusively fluviatile, 
may point to the fresh water origin of the whole group, in 
which case their otherwise rather inexplicable absence from 
the seas of the Cretaceous period would be accounted for." — 
(Flower, Encyc. Brit.f Mamm., p. 894.) 
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COLLECTION FROM MR. A. W. CRAWFORD. 
Poisonous Lizabd, Hbloderma. 

Selections from a collection of Nataral History specimens, 
chiefly from California, containing nnmerons specimens of 
Reptiles, Amphibia, Insects, Crnstacea, Echinoderms, and a 
large series of Mollnsca; also some botanical and rock 
specimens; presented and mostly collected by Mr. A. W. 
Crawford, Oakland, California, formerly of Liverpool. 

The most important object in the collection is a fine 
example of the Poisonous Lizard, Hehderma, preserved in 
spirit. 

The specimen measures thirteen inches in length, is 
stoutly built, with rounded head and body, short limbs, with 
five toes to each ; head, body, and limbs covered with shield- 
like scales ; and is blotched with yellow on a blackish ground 
colour throughout. 

The genus was first described by Wiegmann, a German 
naturalist, in the Ibis, in the year 1829, under the name 
of Heloderma horridvm ; but specimens are still rare in 
museums. Two examples from Mexico are recorded by 
the late Dr. Gray in his Catalogue of Lizards in the British 
Museum, 1845. He called them the Caltetepons (probably 
the Mexican name), and regarded them as a separate family 
from all other Lizards, and placed them immediately after 
the family of Monitor Lizards, which heads the list. 

Lizards have generally been believed by naturalists to be 
non-poisonous reptiles, notwithstanding native ideas to the 
contrary ; and the true character of the Heloderma does not 
seem to have been very generally credited. Mr. Crawford, 
who collected this specimen in Arizona, was not aware of 
it, though he has been much in that part of America. Mr. 
Councillor Charles McArdle, of Liverpool, who has travelled 
in Arizona, has assured me personally that, though he had 

d 
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often seen specimens when out shooting, he did not know of 
their poisonous qualities. 

In July, 1882, Sir John Lubbock presented to the 
Zoological Society of London a living specimen of i/eZo- 
derma, lately received by him from Arizona, without any 
warning by the sender of its being a dangerous creature. I 
have been informed by Mr. Misselbrook, the Head Keeper of 
the Society's Menagerie in the Regent's Park, that it was 
slow and sluggish on arrival there, and was handled with 
impunity by the keeper in charge of the reptiles. Experi- 
ments, however, were shortly after tried as to its poisonous 
character. Mr. G. A. Boulenger, Aide-Naturalist of the 
Royal Belgian Museum, thus reports in the Proceedings of 
the Society, 1882, p. 631 :— 

" A few days after the arrival of the Helcderma in the 
Society's Menagerie, I tried the e£fects of its poison on a 
Guinea-pig. The animal was bitten in the leg, and, after 
two or three minutes, fell into convulsions and died, exactly 
as if bitten by a viper. Besides, no doubt could be enter- 
tained as to the poisonous nature of the Heloderma after the 
careful investigations recently made by Dr. J. G. Fischer on 
the poison-glands of a specimen preserved in spirits. On 
one occasion. Dr. Fischer tells us, the gentleman who pro- 
cured the specimen and kept it for some time alive in 
Mexico, was bitten when handling it, and that the effects were 
of a very serious nature. I may add, that the Heloderma is 
probably not the only poisonous Lizard. Lanthonotua 
borneensis, a pretty close ally of this lizard, described four 
years ago by Dr. Steindachner, exhibits, according to that 
author, a similar dentition." 

Sir Joseph Fayrer also says (l. c, p. 632) : — " On the 
31st August, I was present when the Heloderm bit two 
Guinea-pigs in the hind leg, at about 9.80 a.m. The bites 
were viciously iniiicted ; and the lizard did not readily 
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relinqnish its hold. . . Mr. Bartlett" (the Superintendent) 
''wrote to me that both Guinea-pigs died, the larger one 
about two and a half hours after I saw it; the other at 
night." 

Mn Horace Smith, of Philadelphia, informed me, on 
seeing the specimen from Mr. Crawford at our Museum, that 
one was lately living at Woodward's Gardens, San Francisco. 

[Ln a copy of the Smithsonian Report, 1882, which came 
to hand while these pages were passing through the press, I 
find at p. 625, the following note : — "A large lizard, of an 
orange and black colour, with a skin tuberculated or covered 
with scales, simulating the heads' of nails, and hence called 
Heloderma, is a common inhabitant of Arizona. It is 
dreaded by the inhabitants of the territory and deemed by 
them to be poisonous. The allegations to that effect, how- 
ever , have been doubted by naturalists, because none of the 
lizards had been acknowledged to be venomous. Heloderma 
differs from other lizards, however, in having grooved teeth 
and efferent ducts of the salivary glands discharging at the 
bases of the grooves. The best informed herpetologists have 
therefore acknowledged the possibility, if not probability, of 
the truth of the popular belief, and Professor Cope, years ago, 
named the Airizonian Heloderma, H. svspectum, with 
reference to the bad reputation of the animal. Becent 
experiments and the personal experience of Dr. R. W. 
Shufeldt have demonstrated the correctness of the belief as 
to the poisonous character of the lizard, and we have now 
the certainty that the representatives of one type of lizard — 
the family of Helodermids, with one genus and two species 
— are venomous. Dr. Shufeldt has recorded the effects of 
a bite, which was immediately attended with violent inflam- 
mation, in the American Naturalist for November, 1882, 
(v. xvi, pp. 907-908)."— T. J. M.] 
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Golden Winged Bijeid of Paradise. 

Two fine stufifed male specimens of the Golden-winged 
Bird of Paradise, DiphyUodes chrysoptera, Gould, from New 
Guinea, which had been kindly presented to the Museum by 
Dr. George Bennett, F.L.S., F.Z.S , Corresponding Member, 
who had forwarded them in skin from Sydney, by Mr. J. 
G. Roberts, a member of the Society, who had recently been 
on a visit to Australia. 

Dbedgings, &o., bt Db. S. Aboheb. 

Selections from a large collection of . specimens from 
Singapore, chiefly Marine Invertebrates, specially dredged 
and collected for the Museum, by Staff Surgeon-Major S. 
Archer, Corresponding Member of the Society, and presented 
by himself and his brother, Mr. Frank Archer. 

The collection is rich in Crinoids and other Echino- 
derms ; in Flexible Corals, of which several beautiful speci- 
mens were exhibited ; and in Crustacea, the examination of 
which last is about to be undertaken by Mr. Alfred 0. 
Walker, of Chester. 

Dbedgings, &c., by Captain Cawne Warben. 

Selections from a collection of Marine Specimens, dredged 
and collected between Liverpool and Callao, and presented 
by Capt. W. H. Cawne Warren, ship "Bedfordshire," 
Associate of the Society. 

This collection comprises many dredgings, preserved in 
spirit, of Molluscs, Starfishes, Echini, Corals, &c., in 40 to 
80 fathoms, from the Patagonian Bank, and gatherings from 
Callao Bay, Concepcion and Talcahuano Bays. 

Dbedgings, &o., by Captain S. Gbiffith Jones. 
Selections fron^ ^ cpUectipn of specimens, chiefly small 
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Marine Invertebrates, dredged between L'iTerpool and the 
West Coast of Soath America, together with date and place 
of capture, and other notes and observations, collected and 
presented by Gapt. S. Griffith Jones, barque '' Hermine." 

The specimens have been collected, preserved and noted 
with extreme care. Nnmerons observations are recorded, 
especially on the various kinds, degrees and position of the 
luminosity in the minuter forms of Crustacea, &c. ; also of 
various specimens of Pyrosoma, of which several examples are 
well preserved. Of specimens of Serolis, a flat trilobite-like 
Crustacean, of rounded outline and with deeply serrated 
margin, he dredged several from a sandy bottom in 55 
fathoms, in lat. 42" 48' S., long. 59° 28' W., and on placing 
them in a vessel with some of the sand brought up, he 
observed that '* they make use of their colour, which is the 
same as the sand, to hide themselves as though from their 
enemies. As soon as they are startled they raise a cloud of 
sand which falls on them, when they are hard to be detected 
from the sand itself; " a habit common to many Crustacea, 
fish, &c., to deceive their enemies or to delude their prey. 

Of specimens of the Marbled Angler Fish and Pipe 
Fish from the Sargasso Seas, and of the Carinaria and 
Janthina, kept alive on shipboard, Capt. Jones's observa- 
tions are appended below. 

NOTES ON SPECIMENS OF THE MAEBLED 
ANGLER FISH, PIPE FISH, JANTHINA AND 
CAMNARIA, KEPT ALIVE AT SEA. 

By S. GRIFFITH JONES, Commandeb of thb Babque 

** Hebmine.'* 

Mabbled Angles {Antennarius-Cheironectes, part, Cuvier). 

Sargasso Sea. 

14th April, 1883. — Caught a small Marbled Angler 

three-quarters of an inch long, which I intend to keep alive 



/ 
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to watch its daily actionSo I shall call it ''Johnny/' to 
distinguish it from other Anglers I may obtain in a few 
days. 

18th April. — Up to this date little "Johnny" kept very 
quiet while I was looking at him, but I kept missing small 
Crustaceans and Entomostraca which I had put in the globe.* 
To-day, no sooner had I thrown a small Grangonoid into the 
globe than he darted at it, took it by the middle, and in a 
few seconds swallowed it doubled, notwithstanding that it 
was one-quarter the size of himself. 

19th April— I find that "Johnny" has bit the tail 
(caudal fin) off a small Pilot-fish, now in bottle 118. Haying 
obtained a sprig or nodule of Gulf-weed, I put it in the 
globe. No sooner than "Johnny " saw it but he felt all at 
home at once. He flew among the branches, and took a 
firm grasp of the weed with his pectoral fin, which is sup- 
ported by ten spines which answer the purpose of fingers. 
The ventral hung down ready to take hold of anything that 



I now noticed that the water he breathed from passed 
through two small gill holes behind his pectoral fins. These 
holes have a flap, and are nearly semi-transparent. 

Whenever "Johnny" had his stomach filled he lay quiet, 

with scarcely any sign of life in him, his fins twisted in 

every shape. This was evidently a deception in order for his 

* A *< Mortimer Ship-Aquariam,'* the invention of Oaptain J. H. 
Mortimer, Premier Associate of the Society, a sapply of which, with 
Dredges, See,, had been supplied to Oaptain Ghnffith Jones, from the 
Museum. The utility of this simple contrivance, an ordinary fish globe 
resting on a disk of wood, slung by three cords to a ring for hanging on a 
hook from the cabin ceiling like a cabin lamp, is evidenced by the observa- 
tions here recorded and by the fact of numerous living fish having been 
brought to the Museum by friendly Oaptains and others, e.g., yoxmg 
Sturgeons from Hamburg, amphibians and various small fish from the 
United States, Brazil, Peru, West Africa, Point de Galle, and the Mediter- 
ranean, several of which have been brought before the notice of the 
Society.—T. J. Moobb. 
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meals to come near bis mouth. I did not see him making 
use of his so-called angling rod to catch anything, bat 
rather, be darted after his prey with the speed of an arrow. 
Sometimes '' Johnny " gorged himself with small shrimps 
till his stomach was distended fit to bnrst, and the cms- 
taceans' long feelers were sticking ont of his month. Having 
obtained a nest of the Marbled Angler, I put ** Johnny " 
with it into the globe. He instantly went among its 
loose fronds, but did not penetrate the nest. Finding the 
nest too strong for the little water in the globe to remain 
pure, I put "Johnny" back in his own globe, and put 
several other Anglers along with him, one of which was 
about three times the size of ''Johnny." Both Anglers 
seemed to avoid one another, and kept themselves among the 
weed. 

Having obtained another nest, full of eggs, I put one of 
the larger Anglers in the same globe with it. No sooner was 
the fish loose than it darted into the middle of the nest, and 
I saw it no more. Evidently, it knew it at the first glance. 
Both nests were put in jars, and preserved in spirits. The 
above fish is in the middle of the one in No. 122. 

26tA ApriL — Since the above, we have seen dozens of 
the above nests. They are not easily recognised, except 
by those who have seen them before. A few fronds are 
above water. They generally float by themselves, and it is 
seldom we find a nest in the middle of a large field of gulf- 
weed. 

When the nest is fully formed and the eggs deposited, 
the parent Anglers are never in the inside ; but I saw them 
several times in great excitement plying about their nest 
when the ship touched it as she passed through. They 
seldom went more than a few yards off, but kept returning 
and examining their nests. There were always two together. 
I have often seen struiU Anglers on the inside, but I think 
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that they remain there for protection until they are big 
enough to take care of themselves on the outside. 

15th May. — Since writing the above, *' Johnny" has been 
lost. Perhaps the bigger Angler,* which still lives, ate it. 
This one was caught among gulf-weed. 

Pipe Fish (Syngnathus). 
Sargasso Sea. 
May, 1883. Caught several of the above fishes. They 
seem to be of a different species from those that are near the 
British shores. These were obtained in bunches of gulf 
weed. They do not seem to be timid, because they will 
allow me to scratch them or handle them as I wish. They 
are very lazy in their movements, much more so than one 
might expect from their shape. They have been eating small 
crustaceans while in the globe ; their beak will stretch twice 
or three times its present size when they want to swallow. 
They will not eat anything dead, it must be alive and moving. 
They have been very quiet since we came to cold weather. 
We have had two batches of young ones, but they did not 
remain more than two or three days ; either the pipe fishes 
or " Johnny " (a Marbled Angler Fish in the same vessel) 
ate them up ; perhaps both. One gave birth, or rather dis- 
charged, about two dozen young pipe fishes. They were 
about three-quarters of an inch long, very lively, and exactly 
of the same shape as their parent. One is still with young ; 

[* This speoimen was forwarded from Oork (where Capt. Jones had 
called for orders) by steamer to Liverpool, for the Miisenm. It arrived 
alive, but weakly, and only survived a day or two. This was the second 
speoimen which had been received here alive ; the first was brought by 
Oapt. J. H. Mortimer, in one of his ship-aquariums, several years since, 
with a living example of Nassa, or Dog Whelk, which is carnivorous. This 
Marbled Angler lived for a longer period, but was ultimately found dead 
under circumstances so suspicious that a verdict of wilful murder against 
the Dog Whelk was found by the jury empanelled for the inquest. — T. J. 

MOOBB.] 
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I expect them out by the end of May. Both " Johnny ** and 
the four pipe fishes have become accustomed to each other 
for some time past. When I take the globe on deck in fine 
weather^ all are very lively^ darting in and -out of the weed 
and passing each other like ladies' chain in cotillon. 

Between the Azores and England we passed a great num- 
ber of dead pipe fishes, both this year and in June, 1880. 
They floated on the surface, generally with their head down- 
wards. 

Violet Shell (Janthina). 

Sargasso Sea. 

26th to 29th April, 1883. In this part of the ocean 
these creatures seem very abundant, several in sight at one 
time. Caught about three dozen or more. Evidently it is 
their breeding season, almost every one has egg-sacs attached 
to its float. Also many floats, with the egg-sac attached, are 
floating about without the animal, the latter no doubt 
having left to the float the safety of the eggs. The sacs, 
when the eggs are first deposited, are of a pale colour* 
They soon become of a pretty pink, and when ripe — the 
young Janthina having attained a size just big enough to be 
seen by the naked eye — they are of a co£fee brown or choco- 
late colour. Some have a different float from the others. The 
cells are larger and more systematically arranged. All the 
floats, with egg-sacs attached, were cells of different sizes, 
arranged without much order, some larger and some smaller* 
The Janthina are very voracious, and are exceedingly fond of 
the softer parts of the Velella. On holding a VeleUa near 
their mouth they darted it out at once, and took a mouthful, 
and swallowed it more slowly. Their long rows of teeth are 
quite visible when they open their mouths. I have seen one 
JoMthina eating a third of a moderate-sized Velella. They 
also eat up one another; the strongest will even break the 
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shell of the weakest to get at its soft parts. More than two- 
thirds of those that I kept alive in the glohe were destroyed 
hy the other third, and the shells more or less broken up. I 
have reason to believe that it is seldom they can reach the 
whole animal, as it retires too far inside the whorl. I have 
also reason to believe that this animal will build itself up 
again, the shell growing into shape, notwithstanding its 
former mutilated condition. I have one shell here which 
shows how well it has grown after its first mutilation. See 
the largest shell in bottle. 

Whenever I separated one that was devouring the other, 
the coloured liquid flowed freely from the subject of the 
attack ; but its shade was more of a purplish violet than the 
colour of the stu£f they discharge when disturbed by hand. 

Carinaria. 

21«* May, 188S.—Lat. 50' N., long. 14* W. Caught 
a very lively Carinaria ; put it in a bottle of water with some 
sea-weed which was covered with small barnacles. This 
animal swims with the shell downwards. The motion of 
the dorsal fin is very similar to that of the Pteropoda. This 
animal was not long in the jar before it became aware of the 
barnacles. It then made a rush for them ; opening its mouth 
very wide, it took a bunch o£f, and seemed to masticate it for 
some time, but I failed to discover any passing into the 
digestive sac. It made itself at home at once, and, on the 
22nd, seemed as lively as ever. Its digestive sac seems to 
get emptied gradually, for it is not half as big as on the 
21flt. 

22nd May. Lat. 5V N., long. 18' W. Weather very fine 
and calm. Caught another Carinaria. Put them together in 
the same jar, but they did not associate at once with one 
another. Both kept swimming round rapidly, occasionally 
taking a mouthful of small barnacles when hungry. While 
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I was watching^ the new comer stealthily crept under the 
other one^ patting its syphon-like mouth into the shell of the 
other, and took, or appeared to take, a mouthful of the gill 
feathers of the other ; the latter struggled yiolently as soon 
as it found it out, and seemed very careful not to let the 
new one approach near again. Out of four woodcuts which 
I possess of the Carinaria, none of them is good. I give 
herewith the outline of one of these animals in my jars, 
with notes on the same. I give it in case they will not live, 
for when dead their head is drawn in. The animal is semi- 
transparent, or translucent, with the exception of spots 
indicated in the drawing,* which are of a dark colour. 

29rd May. To-day the two Carinarias seem to he friends. 
They play with one another, and feed from the same bunch 
of barnacles. There is a small piece of barnacle on its 
way to the stomach, but I find that they only suck the juice 
of the animal, ejecting the refuse after forty to sixty 
seconds. 

24th May. Off Mizen Head Island. — This morning I 
found the Carinarias dead, one having ejected its stomach 
through its mouth. .They were very lively at eleven Q!clock 
last night. I suspect that they have been fighting. 

They are now in bottles 142, 148. Their shape, as I 
suspected, is very diflferent from -that when they were alive. 

Mr. IsAAO BoBSBTS, F.G.S., F.B.A.S., made some 
observations on the planet Jupiter, as seen that morning 
without his satellites. 

The Bev. H. H. Higgins, M.A., followed with a short 
paper entitled, ** A Plea for Bidston Hill,'' which led to the 
unanimous adoption of the following resolution, proposed by 
Dr. Carter, and seconded by Mr. J. Sibley Hicks, F.B.C.S., 
** That in the opinion of this meeting, it is highly desirable 

* It is matter of regret that the very oaref oUy noted drawing, sent by 
Oapt. Jones, is unavoidably omitted here. — T. J. M. 
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that Bidston Hill shonld be preserved in perpetuity as a 
place of public resort, and that a copy of this resol9tlon be 
sent to the Mayors of Liverpool and Birkenhead." 
The paper was as follows : — . 

A PLEA FOR BIDSTON HILL. 
By the Rev. H. H. HIGGINS, M.A. 
Most heartily do I join in deprecating the consignment of 
Bidston Hill to the hands of Villa Builders. The locality, 
as connected with the history of Liverpool, has in many 
respects an interest which is quite unique. Almost within 
my own memory telescopes were pointed from Tower Build- 
ings to a long row of signal posts near the Lighthouse, 
indicating by a code of signals any vessel that might be 
sighted in the offing. There is something quaint now in 
the simplicity of such an arrangement, but merchants of 
the last generation, whose names and memories Liverpool 
delights to honour, regarded those rude semaphores with 
intense solicitude. Perhaps in a few years there may not be 
many to care on such grounds for the spot, but so long as it 
is a wild place some old men will go there and talk to 
children of signals, and ships, and famous firms that were 
the light of Liverpool in other days. 

It is to be feared that my next plea for Bidston will be 
thought still more fanciful ; but, indeed, it is a claim founded 
upon the advanced Natural History of the present day. If 
the hill were crowned by the remains of some old feudal 
fortress bearing architectural evidence of an early Norman 
origin, the ruins would at all events secure immunity from 
destruction for themselves and for a considerable area of 
their surroundings. Now it happens that on the hill, and on 
the marshy ground stretching out nearly to the Upton road, 
are found a considerable number of plants, separated by very 
wide intervals from other plants of like kinds. It is probable 
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that at some more or less remote period these plants were 
distributed at mnch less intervals; bnt cultivation^ the 
disappearance of forests, and the consequent diminution of 
rainfall have reduced their representatives to a few small 
outlying plant settlements, just able to maintain their exist- 
ence from season to season. The discovery of a flower which 
has thus become nearly extinct in a district elicits a feeling 
closely allied to pity, and even a feeling to which pity is said 
to be akin, as if the plant were leading a forsaken unpro- 
tected life. Boot cutters, and herb collectors for sale, must 
be reckoned among the actively-destructive agents ; but 
marketable wild plants have mostly disappeared long ago; 
and to every true botanist the wilful eradication of a rare 
plant is a misdeed to be classed with the profanation of a 
sacred shrine. The Marsh St. John*s-wort, whose velvety 
foliage I have seen covering with summer green and gold the 
surface of spongy pools in county Kerry, may be found in a 
marshy nook near Bidston, but not again nearer than 
Halsall. Several other charming wild flowers of the locality, 
as the Marsh Gentian and the Shepherd's Cress, have thus 
become isolated. But the true descendants of the vegetable 
aborigines of Bidston may be found amongst other cellular 
Cryptogams, the Mosses and the Lichens, and the Scale- 
worts. For some of the more interesting forms amongst the 
Lichens and Scale-worts, e.g. the ciliated Scale-wort, I know 
of no other locality within fifteen or even twenty miles. 
Nor is it, I think, improbable that amongst the encrusting 
Lichens there may be plants of marvellous antiquity — older 
than a venerable oak-tree — older than Liverpool itself. Mr. 
Buskin may have truth, as well as poetic beauty of expression 
on his side when he says, ''Far above, among the mountains, 
tl^e Silver Lichen spots rest, starlike, on the stone ; and the 
gathering orange stain upon the edge of yonder western peak 
reflects the sunsets of a thousand years." The well-known 
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Iceland Moss, which is a Lichen, was fonnd by myself 
growing on Bidston Hill. It wonld be idle to gness at the 
nnmber of centuries which have elapsed since this true child 
of the sub-alpine mooriand was connected by continuity of 
suitable soils and favouring environments with the moels 
of Wales and the barrows of North Lancashire — for such 
are its native haunts ; and there is no way of accounting for 
its presence here except through the growth of intermediate 
living examples. 

Of such considerations, it may be said that they can 
a£fect comparatively only a small number of the community. 
And this is true. But many correspondents of the local 
Press — and I must particularise the Daily Post — have 
already, with much ability and earnest feeling, advocated the 
interest of the public generally in preserving Bidston Hill. 
But they have not, so far as I know, referred to an aspect of 
the case on which I now enter with some reluctance — I 
mean the sadly restricted opportunities enjoyed by our fellow 
citizens, and their Cheshire neighbours, for pleasant walks 
within moderate distances. 

One of my early papers before this society was on " Some 
of the principal stations for Botanising in the neighbourhood 
of Liverpool." This was read in 1858, when all these 
stations were free and open as the day. Many of them 
have been built upon, and are now pleasant homes, pro- 
ducing nothing botanical except a large crop of olive 
branches. On the Formby shore the run was clear amongst 
the sandy dunes from Bootle to Southport. Now you would 
be "warned oflf" every mile or so by keepers. The warren 
at New Brighton was the sweetest truly wild spot so near 
Liverpool. Permission to wander there was always granted 
by the proprietor, and in the autumn the place to a lover of 
Nature was enchanting. Now, a street is driven right 
through the midst of it. 
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It would be tedions to name the many pleasant Liverpool 
walks now closed to the pnblic, bnt that which is probably 
the greatest loss is the changed character of a whole class of 
localities, of which Eastham and New Brighton are the 
chief. No one ought to grudge the pleasure and the benefit 
a£forded to hundreds of thousands of excursionists by the 
popularisation of the Mersey shores; but cheap-trippers 
have their own ways, some of which are objectionable, and a 
quiet well-to-do member of the lower middle class cannot as 
formerly take his family for an afternoon to any of the 
places of popular resort by the river. I have no charge 
to bring against the trippers; I see tens of thousands of 
them in the Museum, and they are often very intelligent; 
but I observe that on their days they have the free public 
galleries pretty much to themselves. The parks, no doubt, 
are of inestimable value, and some of them, notably 
Glaughton Park, may be cited as attaining a very high 
standard of beauty ; but there the worthy citizen, disporting 
himself with his family, feels a load of responsibility lest 
there should be in his little party law-breakers heedless of 
such directions as " Keep on the walks.*' And if, tired out, 
he fling himself at full length on the turf in the warm 
spring sunshine, it seems but a moment before he has to 
raise his head. "Where's that fellow Tom? he's oflf bird- 
nesting,. I know ; and Nelly ? she's not far behind him, if 
she be not plucking the flowers." 

Heads of wealthy houses, who feel that ye can hardly 
breathe freely by the Grimsel or the Matterhorn, but must 
plunge into Dovrefeldts or run the prows of your yachts into 
some Northern fiord, do you think that nothing of this 
feeling is known to the clerks in your offices ? Very likely 
it is unknown to many that the air on Bidston Hill is 
as pure and free as on Monte Bosa, and that the ling grows 
there for any child to pluck, and wild as does the boasted 
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edelweiss upon the rocks in Helvetia. Shall the spot, like 
some parts of New Brighton and other places^ be forced 
into the ynlgarities of roads enclosed by nine feet walls, 
hatefal to many tenants of the houses, and, to the way- 
faring man, the very " horns of the oppressor " ? 

Once Bidston is gone it is gone for evBr ; and it is the 
last truly sab-alpine spot where the wearied qnill-driver may 
come on God's blessed day, and feel whose heaven is above 
him, and whose earth is beneath him, and all without fear 
of clipping the Sunday rest, or adding an hour to the toil 
of any child of industry. Were I wealthy, I would sooner 
secure Bidston permanently for the free enjoyment of Liver- 
pool and Birkenhead than I would build for them a Kremlin 
or a Vatican. 



SECOND ORDINARY MEETING. 

Royal Institution, October 29th, 1883. 

RICHARD STEEL, President, in the Chair. 

Mrs. Guthrie and Messrs. Wm. Knowles Stretch, and 
Chas. H. Green were elected Ordinary Members. 

Dr. Nbvins read a short communication, illustrated by 
Tables and Diagrams, 

ON THE PHYSICAL DIFFICULTIES IN THE 
CONSTRUCTION OF THE PROPOSED MARITIME 
CANAL THROUGH THE JORDAN VALLEY. 

During the meeting of the British Association in Southport, 
a paper was read on the proposed Jordan Valley Canal, and 
the reader, a C. E., who had been examining the coontiyy 
appeared to think the proposal a practicable one, and seemed 
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also to be in fayonr of it. Daring the discussion on the 
paper, in which Canon Tristram and others took part, the 
Canon said that even if the two proposed connecting canals 
from the Mediterranean and the Bed Sea could be made, and 
other objections OTeroome, it would still require nearly a 
hundred years to fill the Jordan Valley so as to make it a 
navigable course. 

In the conversations on the subject on 'Change and else- 
where, ridicule was often thrown upon the length of time 
suggested, which was said to be extravagant. Dr. Nevins, 
therefore, brought before the Society an estimate of the 
length of time that would probably be necessary, based upon 
such data as are at present available. 

These are at present very imperfect. No accurate survey 
has been made of the mountain ranges separating the Medi- 
terranean and the Bed Sea from Palestine, so as to give 
definite information as to the nature of the rocks through 
which the cuttings would have to be made, and the conse- 
quent ease or difficulty of that part of the undertaking ; of 
the faults liable to be met with that might swallow up more 
or less of the water passing through the canals ; or of the 
character of the canal beds when made, and their influence 
arising from friction and wear and tear upon the streams of 
water passing through them from the two seas. 

But leaving all these elements of doubt out of the ques- 
tion, and assuming a total absence of loss from any source 
whatever^ friction, evaporation, or faults in the canals them- 
selves when made, or in the Jordan Valley itself, the length 
of time arrived at as requisite for filling the Valley through 
the two proposed canals would be, approximately, fifty-four 
yea/rs, based upon the following calculations : — 

Data. — The data upon which to work are the following. 

The Jordan Valley contains, approximately, 2,800 square 
miles, which is about the area of Lancashire, omitting the 

e 
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detached norfh-western comer of Ulyerston and Barrow-in- 
Fomess. 

Its depth below the level of the Mediterranean varies 
from about 600 feet to 1,600 feet An average depth of 
1,000 feet was therefore assmned as a working approxima- 
tion. Longhrigg Fell, so well known at the head of Winder- 
mere, is abont this height. « 

The two canals are each to be 100 feet wide by 80 feet 
deep, so as to allow of ocean-going steamers meeting or 
passing on the way. 

The ordinary laws of hydrostatics and of hydraulics 
(omitting loss from friction) are available for arriving at the 
minivmm time that would be requisite. 

Engineering works on canals, rivers, &c., are available 
for estimating the actual flow of water through artificial 
canals, with the loss from friction, &c., that would retard the 
flow below the theoretical amount, and would so far prolong 
the time necessary for filling the valley. 

The Mediterranean Canal would be about twenty-six 
miles long, and that from the Bed Sea about 140 miles 
long. But this (from circumstances to be mentioned here- 
after) would afifect the length of time necessary for making 
the canals, rather than the amount of water flowing through 
them for the purpose of filling the valley. 

Problem to be Solved. — The problem to be solved is, 
therefore, " What is the minimum time that would be 
requisite for filling a valley the size of Lancashire to the 
depth of the summit of Loughrigg Fell (1,000 feet), by 
means of two canals, each 100 feet wide by 80 feet deep, fed 
from an unlimited supply of water?'* No allowance is to be 
made for loss from any source whatever. Any loss from 
friction, evaporation, &c., would prolong the minimum time. 

The SPACE TO BE FILLED is 2,800 square miles x 1,000 
feet deep = 2,800 square miles x 8,097,600 square yards 



PB00BBDINO8, Ixvii 

per mile x 838*8 yards deep = 2,890,810,890,000 cubic 
yards to be filled. What is the amount of watbb flowing 

PBB minute THROUaH A PERFECTLY UNOBSTRUCTED OUTLET, 
66*6 YARDS WIDE AND TEN YARDS DEEP, WITH AN UNLIMITED 

AND UNIFORM SUPPLY OF WATEB ? (The two canals each 100 
feet wide by 80 feet deep.) 

The answer to this question is not easily given, partly 
owing to the scarcity of experiments which bear exactly upon 
the data, and partly owing to the conflicting estimates and 
formula given in works on hydraulics, in which the retarda- 
tion from friction is, of necessity, taken into account. The 
amount of water discharged through a given space is also 
not uniform, but depends upon tiie depth of the vent (pipe or 
trough, &c.) below the surface ; the theoretical amount (inde- 
pendent of friction) being as the square root of the depth of 
the aperture below the surface. Taking, however, what have 
appeared to the author of this communication to be the most 
trustworthy approach to accurate data, the mean amov/nt of 
water discharged through an aperture one yard square in a 
depth of ten yards = 2*55 cubic yards per second, which 
multiplied by 10 yards deep equals 25*5 cubic yards in the 
whole depth. This multiplied by 66*6 yards, the width of 
the two canals, equals 1,698 cubic yards per second, which 
multiplied by 60 equals 101,898 cubic yards per minute dis- 
charged through the given aperture. This multiplied by 60 
minutes x 24 hours x 865 days equals 68,667,688,800 cubic 
yards per year discharged through such an aperture, assuming 
no loss from friction. Then 2,890,810,890,000 cubic yards 
to be filled -r- 68,657,588,800 cubic yards of water per 
year = 64 years, the minimum time requisite for filling the 
Jordan Valley, through the proposed two ship canals. 

As, however, the water must pass through one canal 
about twenty-six miles long, and another about 140 miles 
long, there will be some loss from friction, but as the calcu- 
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lated flow wonld be barely two miles an honr in a level canal, 
the friction would not be great. It was therefore assumed, 
in calculating the above fifby-foor years as a minimum, that 
the canals would be horizontal, and that the discharge of 
water from their open extremities into the Jordan Valley 
would be substantially equal to the escape through a simple 
flood-gate, 66*6 yards wide and 10 yards deep. 

Discussion on Inclined versus Level Canals. 

In the discussion which followed, it was said that the 
above estimate of time had been based upon a condition that 
no practical engineer would think of adopting, for no such 
engineer would make a horizontal canal, and an inclination 
of even only five feet in a mile would very largely increase 
the amount of water discharged in a given time — would, in 
fact, treble it. 

Dr. Nevins replied that he had calculated throughout 
upon the maximum amount that would be discharged 
through a simple sluice or flood-gate, without the interven- 
tion of any canal whatever ; and that although the friction 
and obstruction from a horizontal canal might retard the 
flow of water, no amount of inclination in this canal could 
increase the initial amount discharged from a simple aper- 
ture without any obstructions. 

Upon the general principles of falling or rolling bodies, 
the velocity of the stream would be increased by a slope in 
the canal bed; but as the amount of water entering the 
canal from the Mediterranean, or other reservoir, would not 
be increased by this increase of velocity in the canal (which 
would become greater with every additional yard in its 
length), the depth of water in the canal would diminish as 
its velocity increased, so that the actual amount discharged 
would be the same whether it was delivered rapidly as a 
shallow stream, or slowly as a deep one. 



J 
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Id order to illnstrate this practically, he brought to the 
society a reservoir containing water, near the bottom of 
which an aperture had been made, which was closed with 
a yalye. In this aperture a tin trough was fitted, which 
moved upon a hinge, and admitted of being placed horizon- 
tally or at any angle of inclination. 

The experiment was then tried before the meeting of 
testing the length of time necessary for discharging a certain 
amount of water through this trough when horizontal, and 
when it was inclined at an angle of 45"", and the result 
was that the time was practically equal in the two experi- 
ments. The actual difference of time was two seconds, but 
the experiments were roughly tried, and the result was 
conclusive that upon a small scale, at any rate, this inclina- 
tion of the canal made no difference. 

A number of works by hydraulic authorities were 
appealed to in the discussion, and the tables contained 
in their works showed conclusively that the velocity of the 
flow increased with the inclination of the canal bed, and also 
that the amount discharged was greater in proportion to the 
incUnation provided the depth of water in the canal was the 
same — i.e., an inclination of ten feet per mile, with a 
depth of thirty feet of water in the canal mouth, would give 
a larger discharge than an inclination of only one foot or of 
five feet per mile, with an equal depth of thirty feet of 
water. But none of the tables quoted showed that the 
depth of water would remain the same if the inclination and 
consequent velocity were increased. They gave the results 
from a given inclination and a given depth of water, but 
they did not meet the question (which has to be answered by 
the ordinary laws of falling bodies and hydrostatics) as to 
how much the depth would be diminished by an increase of 
velocity in the stream, the original supply of water into the 
canal remaining unaltered. 
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It appears, then, that with the maximnm discharge of 
water possible, and without loss from any source whateyer, 
it would require about fifty-four years to fill the Jordan 
valley through the two proposed canals. 

Inevitable Sources of Loss. 

It is certain, however, that there would be loss from at 
least three causes — Friction, faults, and evaporation. 

Loss from Friction. — The amount of this loss is at 
present purely conjectural, as it depends so materially upon 
the nature of the ground through which the canal must be 
cut. If it is chiefly hard rock, the friction will be com- 
paratively small, but the original difficulty of making the 
canal will be greatly increased. If, on the contrary, the bed 
of the canal is gravelly, sand, or soft rock, the difficulty of 
making the canal will be lessened, but the friction will be 
proportionately increased. It is believed at present that 
a great part of the mountain ranges to be cut through is hard 
rock. 

Loss from Favlts. — This also is at present purely con- 
jectural, and can only be learnt as the cutting proceeds 
through the intervening mountain ranges, and as the water 
eventually accumulates in the Jordan valley. 

Loss from Evwporation. — This will certainly be very 
great. Evaporation is in proportion to the surface exposed 
{ceteris paribus), and at the present time, and for all his- 
torical periods, the evaporation from the Dead Sea is just 
balanced by the water flowing into it from the Jordan. If, 
then, the evaporation from this sea, which is about three 
hundred square miles in area, is so great, the loss would be 
very large from an area of two thousand eight hundred miles, 
or nine times its size. The minimum possible period of 
fifty-four years above calculated is certain, therefore, to be 
very much extended in reality, and the round estimate of a 
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hundred years as the necessary period may not be very far 
from the truth. 

Influence abising fbom the Length of the Canals. 

It is an important question (in theory, at any rate), what 
influence the length of the canals themselves would produce 
upon the output of water into the valley, and the answer 
would scarcely be anticipated beforehand — it is, " None.'* If 
the canals are inclined a few feet per mile (which was 
assumed in the discussion as certain to be the case), the 
velocity of the stream would increase with every increase of 
length ; and if friction did not interfere, the velocity would 
be almost beyond conception at the bottom of an incline 
a hundred and forty miles long. But works on hydraulics, 
and the tables and formulsB for canals and rivers of almost 
horizontal beds, which are given in Beardmore's Mantuil of 
Hydrology (a standard work among water engineers), show 
that the increased friction practically balances the increase of 
velocity when the bed of the canal is a fairly good one and 
the incline is moderate, and that the output of water from a 
canal of one mile, or five miles, or of twenty or a hundred 
.miles in length is substantially the same. The length of 
the canals may therefore be left; out of consideration in 
estimating the probable length of time necessary for filling 
the Jordan valley. 

This communication elicited considerable discussion, in 
which Sir J. A. Picton and Messrs. Beloe, Abbott, Ball, and 
Johnson took part. A Paper on the general subject of the 
Flow of Water in Canals was read at a subsequent meeting, 
by Mr. Beloe.* 

Sir J. A. PiOTON, P.S.A., then read a Paper entitled 
" A Pilgrimage to Olney and Weston Underwood." t 

* See page Ixxyiii. f See page 86. 
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THIKD 0BDINA:^Y MEETING. 

Royal Institution, November 12th, 1883. 

RICHARD STEEL, President, in the Chair. 

Mr. W. Henry Finlay, Cape Town Observatory, was 
elected a Corresponding Member, and Messrs. Charles Daley, 
Jas. Steel, and W. Watson Rutherford were elected Ordinary 
Members. 

Mr. Isaac Roberts, F.R.A.S., exhibited a model to 
illustrate the motions of the Satellites of Jupiter. 

Rev. Thos. p. Kirkman, M.A., F.R.S., presented a 
Paper* " On the 24 Edra having only Triad Summits, and 
for Faces only Pentagons,'^, Hexagons, Heptagons, and 
Octagons which are reducible to the regular Dodecahedron," 
with tables of results by the method expounded in his former 
paper on this subject.! 

A letter from Professor MacCunn was read, announcing 
the proposed foundation of a Scholarship in Owens College, 
Manchester, for Economical Research, in honour of the late 
Professor Jevons. 

Dr. Nevins read a second communication on the 
proposed Jordan Valley Canal, with special reference to the 
rate at which the waters of the Mediterranean would flow 
into the Canal. The subject again led{to much discussion 
in which Messrs. Beloe, Walthew, and Symes took part. 

Dr. Imlach then read a Paper on " Mental Inheritance," 
which also led to considerable discussion, supported by 
Messrs. Rennie, Ball, Higgins, MacCunn, Carter, Hayward, 
Eirkman, Drysdale, Stern, Shearer, and the President. 

* See page 65. f See vol. zxziii. 
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FODKTH OKDINARY MEETING. 

Royal Institution, November 26th, 1883. 

RICHAKD STEEL, President, in the Chair. 

Messrs. R. J. Harvey Gibson, M.A., W. P. Sinclair, and 
Joseph Ismay were elected Ordinary Members. 
Mr. T. J. Moore reported the following: — 

ADDITIONS TO THE LIVERPOOL FREE PUBLIC 
MUSEUM FROM THE FISHERIES EXHIBITION, 
LONDON. 

Menhaden, &o. 

Life-sized Models, coloured from nature, of the Menhaden 
{Clupea Menhaden of Mitchell, Brevoortia Menhaden of 
Gill) ; White Fish (Coregonus clupeiformis) ; and Spanish 
Mackerel {Scomberomorvs maculatus) ; in illustration of the 
method adopted for the representation of the principal fishes 
of the United States; received from Professor Spencer F. 
Baird, Commissioner of Fish and Fisheries. 

The Menhaden is one of the sixty species of the herring 
tribe known to naturalists. 

Most of these are more or less useful to man ; but Dr. 
Gunther states that a few tropical species acquire, probably 
from their food, poisonous properties sufficient to endanger 
the lives of persons eating them. (Gunther's Study of 
Fishes, p. 658.) 

The following extracts show the great importance of this 
fish, they are taken from the "Fishery Industries of the 
United States, by G. Brown Goode, M.A., Assistant Director 
of the United States National Museum, and Commissioner to 
the International Fisheries Exhibition of 1883," one of the 
printed Papers of the Conferences held in connection with 
the Exhibition. 
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Menhaden. — This fish has become within the last few 
years of the highest commercial importance. 

" Twenty-five years ago it was esteemed of small value, bnt 
now, as a source of oil, the Menhaden is of more importance 
than any other marine creature, whales included. Its annual 
yield of oil exceeds that obtained by the Americans from the 
whale fishery by about 200,000 gallons ; and in 1874, did 
not fall far short of all the whale oil, all the cod oil, and all 
the seal oil, made in America. 

In 1878, the American Menhaden oil and guano industry 
employed capital amounting to 2,850,000 dollars, 3,837 
men, 64 steamers, 279 sailing vessels, and consumed about 
770,000,000 of the fish. There were 56 factories, producing 
in a poor year 1,392,000 gallons of oil, valued at 450,000 
dollars, and 55,000 tons of crude guano, valued at 600,000 
dollars. 

The refuse of the oil factory supplied a material of much 
value for manures. As a base for nitrogen it enters largely 
into the composition of most of the manufactured fertilizers. 
The amount of nitrogen derived from this source in 1875 
was estimated as equal to that contained in 60,000,000 lbs. 
of Peruvian guano, the value of which would not have been 
far from 2,000,000 dollars. The yield of the Menhaden 
fishery in pounds is probably three times as great as that of 
any other fishery of the United States ; and if the Menhaden 
were to forsake the American shores, it would probably 
reduce all the other sea-fisheries to at least one-fourth their 
present extent owing to its extensive use as bait. In 1872 a 
large business sprung up for canning them in oil, like sar- 
dines, but the herring has since been found preferable. 

EUBOPEAN BeAVEB. 

Mr. MooBB also exhibited a specimen of the Ewropean 
Beaver, purchased in the Bussian Court of the Exhibition. 
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The European Beaver formerly existed in Britain. 
Pennant, the eminent natoralist, says it was found in Wales 
as late as the twelfth century. 

Its remains, skulls, &c., are found from time to time in 
the Fen districts of England. 

On the continent of Europe, Beavers are still found, 
though in greatly reduced numbers, in the Danube, among 
the willow plantations, where they are strictly preserved. 
They are nearly or quite exterminated in Scandinavia, but 
are found sparingly in Russia and Poland. 

There was a small colony at Magdeburg, on the river 
Elbe, fifty years ago, of no more than fifteen or twenty 
individuals ; but these few executed all the laborious works 
of a much more extensive society. 

The European Beaver was said to burrow only, and to 
live either singly or in pairs, and the American Beaver to 
live in large colonies, executing extensive works, and to be 
distinct in kind. 

It is now believed that they are varieties only of one and 
the same species ; that the American Beaver when crowded 
out by man will take to the more solitary habits of his 
European brother ; while the European Beaver, where there 
is scope for his energies, will display the building instincts 
of the American. An exhaustive book on The American 
Beaver and his Works, by Lewis H. Morgan, was published 
by Lippincotts, of Philadelphia, in 1868. It contains a full 
comparison of the European Beaver with the American. 

Mr. MooBB also exhibited an Eared Seal and other speci- 
mens from the Chilian Commission ; specimens of Australian 
fish, etc., from the New South Wales Commission, per Mr. 
E. P. Bamsay, F.L.S., Secretary; Shells, Crustacea, etc. 
from India, per Dr. Francis Day, Special Commissioner 
from India ; and selections from a collection of sixty named 
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species of small Marine Crustacea from the Arctic Coasts of 
Norway, named, prepared, and mounted, chiefly during the 
long Arctic night, by Sparre Schneider, of the Tromso 
Museum, the most northern museum in the world. 

Eev. H. H. HiGGiNS, M.A., read the first part of a Paper 
on Musexmis of Natural History,* 

Dr. Shbaebr also read a short Paper on " The Insanity 
of the Poet Cowper," after which Professor Herdman 
contributed some *' Remarks on the Theory of Heredity." t 



FIFTH ORDINARY MEETING. 

Royal Institution, December 10th, 1883. 

RICHARD STEEL, Peesident, in the Chair. 

Miss Alice Heath and Messrs. W. J. Davey and Jas. 
Hargreaves, F.C.S., F.A.S., were elected Ordinary Members. 

Professor Hebdman exhibited models of Coral Reefs, 
Islands and Lagoons, adapted for educational purposes. 

Dr. Cabteb exhibited a number of diagrams, enlarged 
from the fever maps published by Drs. Trench and Taylor 
respectively. These maps shewed the incidence of mortality 
from typhus fever during the epidemic years 1865 and 1882, 
and from them it was obvious that, in every locality where 
improvements had been carried out according to the prin- 
ciples laid down by Dr. Trench, a most marked diminution 
in the mortality had occurred, while there had been no 
corresponding diminution in neighbouring parts which, 
owing to their not being considered quite so bad, had not 
been improved. "The one principle," said Dr. Trench, 
"which chiefly regulated the plans of improvement, was 

* See page 183. t See page 77. 
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a desire to obtain the greatest amonnt of direct ventilation, 
and of the ingress of air and light to the bouses of courts, 
at the least sacrifice of property." One of the blocks of 
property selected for improvement, owing to its being a 
typical fever centre, was that which included Addison, 
Bispham, Henry Edward, Adlington, Lace, and Hodson 
Streets, with adjacent parts of Great Grosshall Street and 
Marybone. In 1865, there were seventy-six deaths in this 
limited locality, while in 1882, the date of the next 
epidemic, there were only eleven. The circumstances that 
render the difference remarkable are that the habits of the 
inhabitants were precisely the same in the two years, and 
that a high mortality was maintained in 1882 in the 
surrounding streets which had not been improved. The very 
next streets to those within the improved area had a high 
death-rate from fever in 1882. If this example had been a 
solitary one. Dr. Garter considered that it would have 
justified a large expenditure on the part of the sanitary 
authority in the improvement of insanitary dwellings, b^t 
when, without a single exception, every one of the many 
streets or districts that had been improved shewed an anala- 
gous result, he held that the appeal for action should be 
irresistible, as the cumulative force of the successive exam- 
ples appealed to the mind with the force of demonstration. 
He drew attention to the last recorded words of Dr. Trench, 
in which, shortly before his death, he urged the necessity of 
structural alterations in a large parallelogram of streets at 
the south end of the city, including Mann, Wolfe, Hender- 
son and neighbouring streets, and pointed out the extra- 
ordinary contrast between the heavy death-rate from typhus 
fever during 1882, in the general mass of this property, and 
the complete immunity from mortality of one small block 
within it, which in consequence of its exceptional badness 
had alone been improved. 
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Mr. GuTHBiE exhibited a series of enlarged copies of 
drawings made by Thought Transference, and explained the 
mode in which they had been produced. 

A Paper was read by Mr. R. McLintook, on " The 
Early Life of Heinrich Heine." *- 



SIXTH ORDINARY MEETING. 

Royal Institution, January 7th, 1884. 
RICHARD STEEL, President, in the Chair. 

Miss Fanny Calder and Miss Cradock, L.E.Q.C.P.I., and 
Messrs. Wm. Buchanan, John Currie, J. M. Williams and 
W. E. Sharp were elected Ordinary Members. 

A Paper was then read by Mr. C. H. Beloe on the 
Flow of Water in Open Channels, in connection with the 
discussions on the proposed Jordan Valley Canal, raised by 
Dr. Nevins, at the Second Meeting. The following is an 
abstract of the Paper : — 

THE FLOW OF WATER IN OPEN CHANNELS. 
By CHARLES H. BELOE, M. Inst. O.E. 

In order to determine the quantity of water that can be 
conveyed from one point to another, by means of a channel 
of a given area of cross section, there are three principal 
elements to be taken into consideration. 

1st. — The difference in level between the source of sup- 
ply and the place to be supplied, or, as it is usually called, 
the available head of water. 

2nd. — The horizontal distance between the source and 
and the destination of the water, or the length of the 
channel. 

* See page 105. 
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8rd. — The materials of which the channel, and especially 
the sides of the channel, are composed. 

The most expeditions manner of conveying water from 
one level to another, supposing the horizontal distance to be 
" nil," is over a weir or waterfall. 

The formula given by Beardmore for calculating the dis- 
charge of water for each foot in width of a weir is as 
follows : — 

D = 214 V~~W 
where D is the discharge in cubic feet per minute, and H 
the true height from the top edge of the sill of the weir to 
the surface of the water where it is at rest, or nearly so. 

The quantity of water supplied to this city from Biving- 
ton is measured by a weir of this description ; and I con- 
structed a similar weir across the river Wien, in order to 
determine the dry weather flow of that river where it enters 
the city of Vienna. 

I will now consider a case where there is a considerable 
horizontal distance between the source of supply and the 
place to be supplied, consequently a channel is required to 
convey the water from one point to the other. 

The subject of the flow of water through large open 
channels, such as rivers or ship canals, has only recently 
received much attention, the experiments having been pre- 
viously confined to small orifices, short and small pipes, and 
velocities in troughs eighteen inches wide ; but the experi- 
ments of d'Arcy in 1856, the operations of Captains Hum- 
phreys and Abbott on the Mississippi in 1858, and the 
experiments of Bazin in 1865, led the way to a more 
accurate knowledge of the discharges and velocities of open 
channels. 

The general formula for the discharge of open channels, 
given in Jackson's Hydraulic Manual, is as follows : — 
V = c X 100 (R S) J 
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where c is a variable experimental co-efficient depending 
upon the conditions, dimensions, and hydraulic slope of 
the channel; its value varies in extreme conditions from 
•25 to about 2*00. 

B = Mean hydraulic radius. 

S = Hydraulic slope in terms of its sine. 

The formula given by Beardmore for calculating the dis- 
charge of open channels is as follows : — 

V = \/ (H X 2F) X 55 
where V = mean velocity of the stream in feet per minute. 
H = hydraulic mean depth in feet. 
F = the fall of the channel in feet per mile. 

Beardmore states that the velocity and discharge vary as 
the square root of the f ally consequently half the discharge or 
velocity of any given fall will be the discharge or velocity 
for one-fourth that fall ; or, vice versa, for the discharge or 
velocity o/pour times any given fall per mile, take twice the 
discharge or velocity of such fall. 

That is to say, the discharge of a stream having a velocity 
oi four miles per hour, will be twice the discharge of a 
stream having a velocity of one mile per hour. 

An inclined channel falling at the rate of five feet per 
mile, with a length of fifty miles, by Beardmore's formula 
would give a velocity of 8'66 miles per hour, and would dis- 
charge at its termination a quantity of water equal to the 
whole area of the canal, which would run constantly full, or 
83,661 cube yards per minute, as compared with 130,222 
cube yards per minute discharged over a weir, thus showing 
the retarding influence of a canal even with the great inclina- 
tion of five feet per mile. 

In designing a channel for the conveyance of water, the 
velocity of the current has to be determined, not only by the 
available fall but by the nature of the materials of which the 
channel is composed ; and in the case of a ship canal, the 
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velocity of the current must not be so great as to interfere 
with the progress of ships. In the Panama Canal the level 
of the Pacific Ocean has been ascertained to be so much 
below that of the Atlantic, that if a uniform inclination were 
given to the canal there would be a current in it of five knots 
an hour, which would be a great impediment to navigation. 
It has therefore been decided to construct locks at the Pacific 
end of the canal and to make the latter nearly level. 

I now come to the consideration of the flow of water in a 
long open channel, perfectly level, communicating with the 
sea at one end, and having a perfectly free discharge at the 
other. 

If a canal is perfectly level, and the water at both ends is 
at the same level, there would be no flow whatever; but if 
one end of the canal is open and discharges over a precipice, 
there undoubtedly would be a flow through it. 

If a perfectly level trough, closed at both ends and filled 
with water, has the ends suddenly removed, the water will 
flow out at both ends simultaneously, and the particles of 
water in the middle of the trough will be the last to be set in 
motion, the surface of the water after the removal of the ends 
assuming the form of two inclined planes, or, more correctly 
speaking, of two parabolic curves. 

As Bankin says, ^'in order to acquire velocity from a 
state of rest, a fluid particle must pass from a place of greater 
total head to a place of less total head." This it would 
do in the case of the level trough when the ends are 
removed. 

The level canal with the open end may be compared with 
one-half of the trough, the only difference being that the 
trough would soon become empty and the velocity of dis- 
charge decrease as the depth of water diminished, whereas 
the canal would be continually supplied from the sea, and 
the velocity of discharge would remain constant. 

/ 
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It is evident that there must be a flow of water along the 
canal to replace the quantity discharged at its termination^ 
and as the bottom of the canal is levels the surface of the 
water must assume an inclined form^ otherwise there would 
be no flowy as there cannot be any flow where the pressure is 
uniform, as would be the case if the bottom of the canal and 
the surface of the water were both leveL 

It is impossible to calculate the fall which would take 
place in the surface of the water of a level canal without 
knowing the nature of the materials of which the canal is 
composed, and no formula with which I am acquainted 
gives the exact inclination, even if this information was 
procurable. 

In order to calculate the discharge of the level canal with 
the open end, I have assumed that the depth of water at its 
termination would be ten feet. This with a length of fifty 
miles would give an inclination to the surface of the water 
0*4 feet per mile. 

It would be wrong to calculate the discharge by taking 
the area of the water in the canal at its termination, which 
would be 100 X 10 = 1,000 square feet, and to multiply that 
area by the velocity due to the inclination, as that process of 
calculation would only deal with the upper layer of water, 
ten feet deep for the whole length of the canal, and would 
omit the wedge-shaped piece of water lying underneath the 
upper layer. I have, therefore, assumed that the average 
fall of this wedge would be a mean between the inclination of 
the surface and the level bottom, and this mean inclination 
is one-half of the rate of inclination of the surface, viz., 
0*2 feet per mile. 

In working out Eylelwein's formula for 
V = V^(H X 2F) X 55 
I have taken H, or the hydraulic mean depth, at the middle 
of the canal, and not at its termination, and for F, or the fall 
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in feet per mile, I have taken the sum of the fall of the top 
layer of water, and of the mean inclination of the underlying 
wedge or 0*4 feet + 0*2 feet = 0*6 feet per mile. 

The velocity obtained is 227'7 feet per minute, and this 
multiplied hy the area of the cross section of the canal at 
its termination, gives a discharge of 8438 cube yards per 
minute. 

If the depth of water at the termination of the canal is 
reduced to two feet, the quantity of water delivered by the 
canal would be 1887 cube yards per minute, the surface 
inclination being increased by the reduction of depth at the 
termination to 0*56 feet per mile. In round numbers, there- 
fore, I estimate the discharge of the level canal, fifty miles 
long, to be 2,000 cube yards per minute, as compared with a 
discharge of 180,222 cube yards per minute over a weir of 
the same width as the canal. 

The following are then the results of my calculations : — 



Discharge of an open Canal 100 feet wide 


X 80 feet deep. 




Disoharge in cube 
yards per minute. 




FaU 1 foot 
permUe. 


FaU 5 feet 
per mile. 


Jackson's Formula for Brickwork or cut 

stone 
„ Rubble 


66,076 
50,645 


141,586 
111,469 


„ „ „ Clean Earthen Bed 
Beardmore's Tables (Table 5) - 
Eylelwein's Formula . . - - 


88,879 
89,701 
87,424 


82,047 
88,777 
88,661 


Average of three last results 


88,501 


84,828 



Average increase in discharge owing to increased inclination 

2^ times. 
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Cube yards 
per minute. 

Discharge over weir 180,222 

„ of canal, inclined 6 feet per mile - 84,828 

„ „ „ Ifoot - - 38,601 

Discharge of level canal, with 10 feet at its 

termination 8,438 

Discharge of level canal, with 2 feet at its 

termination 1,837 

In conclusion, I have endeavoured to place before you my 
reason for stating that it was impossible for me to check the 
calculations made by Dr. Nevins as to the period required to 
fill the valley of the Jordan unless I knew the nature of the 
material of which the proposed canal would be made, and 
also the inclination that would be given to the canal, as I 
could not agree with the statement made by Dr. Nevins that 
** the time occupied would be substantially if not actually 
the same whether the canal was level or inclined, provided 
the exit end of the canal is entirely unobstructed." 

A Paper was then read by Miss Jessie Maogregob, on 
*' Scandinavian Mythology from the Picturesque Side." * 



SEVENTH ORDINARY MEETING. 

Royal Institution, January 21st, 1884. 

RICHARD STEEL, Pbesident, in the Chair, 

Dr. Hope, Mr. Edward Nicholson, F.C.S., F.I.C., and 
the Rev. J. Polack, B.A., were elected Ordinary Members. 

* See page 129. 
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The President stated that the Council had received the 
resignation of Mr. Johnson, the Honorary Treasurer. He 
then moved that the best thanks of this Society be given 
to Mr. Johnson, for the valuable services he had rendered in 
the office of Treasurer for the last eleven years. The 
motion was seconded by the Rev. H. H. Higgins, M.A., and 
carried unanimously. 

It was then moved by the Rev. H. H. Higgins, M.A., 
seconded by Sir J. A. Pioton, and carried, that the Hono- 
rary Secretary be requested to act as Treasurer until the 
vacant office be duly filled up. 

The Rev. H. H. Higgins exhibited, and made remarks 
upon, a case containing about fifty selected species of named 
Lepidoptera from West Africa, from the collection of Miss 
Marian Swanzy, and presented by her to the Free Pablic 
Museum, per Mr. S. Leigh-Gregson. 

Mr. IsAAO Roberts, F.R.A.S., reported his observations 
of the Comet (Pons Brooke), made the previous evening, 
and was followed by Mr. Johnson, F.R.A.S., with a further 
account of it. 

A Paper was then read by the Rev. S. Fletcher 
Williams, on '' The Reformation in its Relation to English 
Literature." * 



EIGHTH ORDINARY MEETING. 

Royal Institution, February 4th, 1884. 

RICHARD STEEL, Prbsident, in the Chair. 

Mr. T. J. Moore exhibited, from the Comparative Osteo- 
logical Collection of the Free Public Museum, a small series 

* See page 255. 
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of Mammalian Cervical Vertebrae, including those of Man, 
the Gorilla, young Elephant, young Giraffe, and Poi-poise. 

Kev* H. H. HiGGiNS, M.A., read the second part of 
a Paper on "Museums of Natural History,'** and was 
followed by Dr, Haywabd, with a Paper on ''Modification 
of Hereditary Transmission by Educational and Mental 
Influences." t 



NINTH ORDINARY MEETING. 

Royal Institution, February 18th, 1884. 

RICHARD STEEL, President, in the Chair. 

Mr. John Rutherford, LL.B., was elected an Ordinary 
Member. 

The Rev. H. H. Higgins, M.A., exhibited four specimens 
of Coral from the Java Sea, brought to Liverpool by Oapt. 
Anderson, of the Siamese barque "Koon Kramorn," reported 
to be from the scene of the late earthquakes in the Bay of 
Sunda, and temporarily deposited in the Free Public Museum 
by Capt. Findlay, of the firm of Findlay and Bigland, Bath 
Street, Prince's Dock. 

Mr. H. Longuet Higgins read a Paper on ^^ Communism, 
Ancient and Modern." J 

TENTH ORDINARY MEETING. 

Royal Institution, March 8rd, 1884. 

RICHARD STEEL, Peesidbnt, in the Chair. 

Rev. H. H. Higgins, M.A., exhibited a handkerchief 
* See page 183. f See page 98. t See page 227. 
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which had been perforated by growing blades of grass while 
exposed for bleaching on a newly mown lawn. 

A Paper was read by Dr. Nbvins, on " The History of 
the Introduction of Peravian Bark Trees (Cinchonas) into 
India.'' * 



ELEVENTH ORDINARY MEETING. 

Royal Institution, March 17th, 1884. 

RICHARD STEEL, Prbsidbnt, in the Chair. 

The Rev. H. H. HiaaiNS, M.A., exhibited a selection 
of about thirty species of Protozoa, Tunicata, Medusa, 
Pyrosoma, and other marine specimens, chiefly Invertebrates, 
of the Bay of Naples, beantifully mounted and displayed in 
spirit, and recently purchased for the Free Public Museum 
from Dr. Dohrn's Zoological Station at Naples. 

A Paper was read on ''The Possible Effects of the 
Present System of Elementary Education in this Country 
upon the Health of the Community," by Mr. J. Munt 
Howie, M.B. 



TWELFTH ORDINARY MEETING. 

Royal Institution, March 81st, 1884. 

RICHARD STEEL, Prbsidbnt, in the Chair. 

The Rev. H. Burman was elected an Ordinary Member. 
The Rev. H. H. Higgins, M. A., exhibited a small cabinet, 
titted up with specimens, to be used with others as a Circu- 

* See page 287. 
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lating Museam in the public schools of the city, ander the 
sanction of the Library and Museam Committee. 

Dr. Carter exhibited a number of germinating Peas 
that had been planted at varying depths beneath the surface 
of the soil. The effect of increasing the depth seemed to be 
a shortening of the root and an increase in the length of the 
plumule. In every case the soil was broken through by the 
crown of an arch formed by the bending of the cotyledons 
on the plumule. These latter never assumed a vertical 
position, nor became expanded until the gradual ascent of 
the arch by the elongation of the plumule had cleared them 
of the soil. 

Mr. Joseph Ismay read a Paper on "Light and 
Electricity." 



THIRTEENTH ORDINARY MEETING. 

Royal Institution, April 7th, 1884. 

RICHARD STEEL, President, in the Chair. 

Rev. W. G. Lawes, New Guinea, and Messrs. A. W. 
Crawford, Oakland, California, John Greenwood, Mining 
Engineer, Melbourne, and Robert Abraham English, Simla^ 
were elected Corresponding Members. 

Captain G. Griffith Jones, Barque "Hermine," was 
elected an Associate. 

Dr. Black exhibited a new Ship Anemometer, designed 
by himself, and read a short Paper upon its construction and 
use.* 

The Rev. H. H. Higgins exhibited a piece of a wood 
pile, which was bored through in every part by the Ship 

* See page 223. 
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Worm (Teredo), in the conrse of eleyen months at Mr. 
Alfred Holt's Wharf, Lankat, Sumatra, where it was pat 
down in December, 1882. The specimen measured twenty 
inches in length by ten inches in diameter ; and had been 
presented to the Free Public Museum by Mr. Alfred Holt, 
whose Wharf had suffered much damage. 

Beferences were made to the death of Mr. Leigh-Gregson, . 
Honorary Registrar, and one of the chief supporters of the 
Liverpool School of Science. 

Mr. JosuH Mabplbs read a Paper on '' Jane, Queen of 
England — ^her Life and Times." * 



FOURTEENTH ORDINARY MEETING. 

Royal Institution, April 28th, 1884. 

RICHARD STEEL, Pbbsidbnt, in the Chair. 

Rev. H. H. HiGGiNS, M.A., read the Third Part of his 
Paper on " Museums of Natural History." t 

Mr. R. J. Habvey Gibson, M.A., read a Paper on " The 
Fauna and Flora of Oceanic Isles." I 

Professor Hbbdman, D.So., F.L.S., gaye an account, 
illustrated by diagrams, of the remarkable Marine Station 
for Scientific Research which has recently been established 
at Granton, on the Firth of Forth, and in which he had 
been carrying on some Biological investigations during the 
last month. The Station is under the direction of Mr. John 
Murray, of the " Challenger" OflSce, Edinburgh. 

A Paper was read ** On the Cause of Rot in Sheep," by 
John Seblby Hioks, F.R.C.S., F.L.S. 

The Rev. H. H. Higgins exhibited a Mud-daubing 

* Bee page 155. t See page 183. it Bee page 241. 
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Wasp's Nest (genus Pelopaiis), taken from a clock brought 
to Liverpool from the West Indies for repair, the works of 
which were stopped by it. The nest was presented to the 
Free Public Museum by Mr. Henry J. NichoUs, of Liverpool. 

Mr. T. J. MooBE, Cor. Mem. Z.S.L., exhibited the 
following specimens, recently added to the Free Public 
. Museum : — 

The skull and jaws of an adult Ceylon Elephant, without 
tusks, presented by Mr. Hugh Ledward, Colombo, Ceylon, 
per Mr. J. A. Ledward, of Liverpool. 

A large upper molar of the Indian Elephant ; the tooth 
is the sixth an& last on the left side, measures eight inches 
in length, twelve inches in height, and is four inches broad, 
with eleven, or less than one-half of, the plates as yet in 
functional use ; weight seventeen pounds ten ounces. 

A small (second) molar of young Indian Elephant. This 
tooth was presented by Mr. William Hewitt, B.Sc, Science 
Demonstrator of the Liverpool Board Schools. It measures 
only two and a half inches in length, and weighs three and 
three-quarter ounces. 

A mounted skeleton of the Tuatera Lizard (Sphenodon 
punctattLS, Gray), from New Zealand. 

Specimens of seventy-two species of British Polyzoa, 
mounted on slides for microscopical examination and study ; 
prepared and presented by Miss E. C. Jelly. 

NOTE ON A FURTHER LOCAL ATTEMPT TO 
NATURALIZE THE AMERICAN CLAM, VENUS 
MERCENARIA. 

By THOMAS J. MOORE, 

OXT&ATOB OV THB LiTBBPOOL FBBB PUBIiIO MUBBTTM. 

In the month of May, 1888, a barrel of living specimens of 
the Quahaug or American Hard-Clam, Venus mercenaria, 
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was seot to the Museam^ from New York, by Captain J. H. 
Mortimeri Premier Associate of the Society, through the kind 
oflSces of Captain Hamilton Perry, R.M.S.S. " Britannic/' 
for the purpose of laying down on the neighbouring shores 
with a Yiew to naturalization. A few specimens were placed 
in the Museum Aquaria, and, notwithstanding the extremely 
limited accommodation afforded by the small glass yessels in 
which they were placed (only twelve inches in diameter with 
three inches depth of sand), seyeral are still living,* and 
prove that the Molluscs were in healthy and favourable con- 
dition on arrival. 

In reference to the planting of the Clams, Mr. F. P. 
Marrat kindly accompanied me, on the 19th May, to the 
Hoylake shore, at low water, with a view to distributing a 
portion there, but not thinking it sufficiently promising, we 
contented ourselves with casting a number into the stream 
beyond the bridge above the Great Float, or Birkenhead 
line of Docks. 

Subsequently I cast a larger number of Clams into the 
Dee, near Queen's Ferry, also at low water ; and, to multiply 
chances, placed a few score at the disposal of Mr. Alfred 0. 
Walker, of Chester, and others I gave to Mr. Shrubsole, 
of Chester, and both gentlemen placed them in favourable 
parts of the Dee. 

The above facts are thus placed on record, in case of the 
experiment proving successful, and, also, as due to Captain 
Mortimer's liberality and zeal in providing the supply of this 
highly esteemed American Mollusc. 

Captain Mortimer similarly provided the material for the 
first attempt, particulars of which are recorded in the 
Proceedings of the Society, February 22nd, 1869; vol. 
xxiii, pp. 192-8. 

* And are yet alive in September, 1884, after sixteen months' confine- 
ment in the above limited space.— T. J. M. 
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The discovery of several single valves of Venvs mercenaria 
off Hilbre Island, at low water, by Mr. Shrubsole, during the 
Excursion of the Liverpool Naturalists' Field Club, in 
September, 1882, led to the supposition that they indicated 
the success of that first experiment. Further search and 
wider enquiry, however, have failed to prove this, and no 
evidence has hitherto come to hand of any success resulting 
from that experiment. 




MIND IN MAN AND THE LOWER ANIMALS. 
By MCHABD steel. 

The subject which I am about to bring before you this 
eveuing is oue which must from the earliest times have 
suggested itself in some form to the human race. Next to 
himself and his own wants, the attention of primsBYal man 
would necessarily be attracted to the many types of animal 
life which surrounded him; and the first steps which he 
made towards scientific knowledge must have consisted in a 
study of the habits and natural history of the various beings 
with which the earth, air, and sea around him were peopled. 
The interest which man thus showed was speedily 
reciprocated. The dog, in all probability his oldest as it 
has ever since been his most faithful friend, joined him in 
his predatory expeditions, and the ancestral friendship of the 
human* and canine races was founded upon mutual advances 
and mutual service. The sheep, the ox, and the horse soon 
grazed around the place of his abode, and the ancient 
dweller in the plains of Asia, as his eye rested on the living 
creatures about him, must often have asked himself the 
same question which I propose to you to-night. Is there any 
essential difference between man and the brute other than 
those of physical jorm and habits ? Is the mind, of whose 
stirrings we are conscious, a something different in kind as 
well as in degree from the intelligence of creatures whose life- 
history presents so many points of resemblance to our own, 
and with some of which, in truth, our own development as a 
race has been so inseparably bound up ? 
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I need hardly say at the oatset that the question just 
stated has been often answered, and answered in both 
senses. Professor Bxichner, an ardent advocate of the view 
that there is no such essential difference,* cites Plutarch, 
Galen, and Gelsus, as being of the same opinion as himself. 
Amongst more modern writers, Lessing, t Humboldt, 
Charles Darwin, and Herbert Spencer may cei*tainly be 
reckoned as being of the same way of thinking. And in 
e3riden]Ce of the widely extended prevalence of similar views 
amongst great masses of mankind outside of the charmed 
circle of authors and scientists, we need but call to mind 
the; doctrine of the transmigration of souls held by many 
millions of the human race, past and present, a doctrine 
which clearly embraces in its sweep the same conception. 

In spite however of all this weight of judgment, learned 
and unlearned, it is an evident fact that the general opinion 
of modern civilised life is to, a contrary effect. The extreme 
view promulgated by Descartes, that the lower 9^imals are 
mere automata, does not indeed meet with frequent accept- 
ance, but it is nevertheless quite in common, vogue to 
attribute the intelligence of man to reason, and that of the 
brute exclusively to instinct. With such thinkers all con- 
troversy upon the point with which we are dealing is shelved 
by the invention of a phrase, and hence it follows that the 
epigram, '* Season in man is instinct in the brute," when 
divested of its inherent irony, expresses very exactly the 
view held by many persons in the present day. The ques- 
tion being therefore as much an open one as ever it was, I 
propose to deal with it in a manner which will, I hope, 
present some elements of novelty, and which in any case 

* Mind in Animals, London, 1880. 

t Lessing believed in the pre-existenoe of the soul and metempsyohosis ; 
"the first and oldest opinion,** he sajs, '*is in matters of speonlation 
always the most probable, because oommou sense^immediatc^y hit nppn it.V 
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appears to me to indicate the right direction from which 
it shoald be approached. 

In the first place, then, we mast remark that the state of 
verbal truce already alladed to, obtained by establishing a 
convenient distinction between reason and instinct, occa- 
sionally broken in apon before as it had been by scientific 
skirmishers, was still more rudely shaken of late years by 
the publication of Mr. Darwin*s great book on the Origin of 
Species. That work established a new point of departure in 
reference to many subjects, and made upon the future of 
science and of thought an impress the full effect of which it 
will l^e for some future generation to measure. We have 
only to do, however, to-night with the Darwinian theory in 
so far as it bears upon our enquiry, and it is evident that in 
this regard it sets up the following important presumption. 
The Darwinian hypothesis represents man, so far as his 
physical existence is concerned, as being simply the final 
term in a long series of slight modifications of structure which 
by their accumulated effect bridge over the chasm which 
separates him from the most rudimentary forms of life. If 
this is a true account of the genesis of humanity, it follows 
that there is a strong probability, in the absence of evidence 
to the contrary, that man's intellectual being is also the 
result of a similar evolution, and that in regard to it he may 
assert superiority indeed, but not that essential difference of 
mental constitution which is often claimed for him. Such is, 
in point of fact, the conclusion arrived at by the great 
naturalist to whom I have just referred.* 

It is possible, however, to overestimate the force of such 
considerations as these. An a priori presumption of the 
nature just stated, should not be regarded as, per se, con- 
clusive, even by those who accept the Darwinian law as an 
article of their scientific faith. It should serve rather to 
* Descent of Man, ch. i. 
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suggest farther enquiry than to determine the issne. In my 
address to-night I propose, therefore, to consider the ques- 
tion in its more general aspect, and to enquire whether there 
is other and more definite ground for believing that the mind 
of man and that of the lower animals is essentially the same 
in its constitution. 

For the purpose, then, of this enquiry, as I propose to 
conduct it, it is absolutely essential that we should start with 
a working definition of the term mind. There is probably 
no word in common use, and the meaning of which is so 
little open to dispute, which is at the same time so difficult 
to define explicitly. A recent writer, whose claims to high 
rank as a philosopher are generally admitted, Mr. Herbert 
Spencer, tells us for example that mind is certainly in 
some cases, probably in all, resolvable into nervous shocks, 
and that it is known to the possessor of it as a circumscribed 
aggregate of activities.* But elucidations of this sort are not 
convenient for less elevated discussions than those of the 
eminent synthetic philosopher; and I shall rather take it, 
therefore, that we mean and connote by the term mind all 
those conscious phenomena of animate existence which we 
are not able to associate clearly with corresponding physical 
phenomena standing to them in a direct causal relation. It 
may be, and indeed is not at all improbable, that Professor 
Huxley t and other scientists are right in believing that for 
every conscious idea of man or brute there is a corresponding 
physiological and molecular change. But if such a proposi- 
tion be admitted without reserve, the question with which we 
are dealing would to many minds be an open question no 

• Principles of Psychology, pp. 166, 169. Mr. Spenoer also desoribes 
mind as being composed of feelings, and the relation between feelings. — 
Ibid, p. 210. 

t See article in Fortnightly Review, November, 1874. 
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longer. It could only be answered by them in the negative. 
For if mind is merely a function and derivative of physiolo- 
gical and molecular change in both men and animals, it 
follows that the mind of the latter must stand in the same 
relation to the mind of the former as does the physiological 
system of the one to that of the qthen But Darwinians 
believe that those physiological systems vary only in degree 
of development; and, therefore, in their view, if we adopt the 
molecular theory above referred to, the respective minds can 
vary only in degree of development also. 

We must assume, therefore, for the sake of setting the 
general question at large, that mind is something separate 
from and independent of physiological constitution. If this 
supposition is valid, it is an indispensable postulate to our 
discussion. If it is invalid, it still leaves such collateral 
importance as the discussion may possess untouched and 
unimpiaired. 

The phenomena of human existence, then, which are 
grouped together under the general term of mind, are 
variously classified and divided by the many writers who 
have dealt with such matters. Thus, we have mind analysed 
by some into the three grand divisions of the Intellect, the 
Emotions, and the Will. We have, again, the elaborate 
psychological system devised by the phrenologists, under 
which the intellectual faculties are discriminated into various 
modes of intellect, and the emotions into different modes of 
feeling and of passion. Or, again, we may take the simple 
and, so far as it goes, scientific division of the mental 
faculties for which Aristotle was originally responsible. He 
considered mind as consisting of Judgment, Imagination, and 
Memory, using the term mind of course in a more limited 
sense than is now usual, as synonymous in fact with what 
we generally tcirm Intellect. In order to complete such a 



'6 
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division for our parpose, we have simply to add to it the 
Emotions and the Will, in order to be exhaustive. An 
analysis of mind apon any principle might, of course, be 
adopted as the basis of an enquiry such as that in which we 
are engaged, and the result reached would necessarily be the 
same, if the process of comparison were properly conducted. 
But there is much to be said in favour of simplicity of treat- 
ment in an address which cannot be conveniently allowed to 
extend beyond a moderate length ; and thus, both upon the 
grounds of accuracy and perspicuity, I will take the above 
extension of the Aristotelian division as my starting-point. 

Assuming, then, that the human mind may be regarded 
as consisting of Judgment, Imagination, Memory, the Emo- 
tions, and the Will, it becomes necessary to divide the first 
of these terms into two. Judgment may clearly be regarded 
as consisting of two separiate elements — Perception and the 
Reasoning faculty. We thus get for our final eifitttiiiBrtition 
of the mental powers. Perception, Memory, Imagination, the 
Emotions, the Will, djid the Beasoning faculty, and have 
now to donslder how the lower creatidn compares Vith man- 
kind in reference to these tarious mode^ of the menti^^ 
exlsteiiice. 

We take then Perception first. It is cle&r at the outset 
that there is no essential differencis between men and 
animals, so far as the simple acts of sense are concerned. 
Some of the lower forms of life do not, indeed, possess 
certain senses. Btlt the higher forms of the brute creation 
possess as many as man himself. The dog and many other 
creatures far surpass him in acuteness of smell ; the bird in 
keenness of Vision and sharpness of observation ; the deer 
and other quadrupeds have shiElrper hearing. It is probable 
that the sense of feeling or touch is the only one in the 
exceptional sensitiveness of which man stands without a 



HINB m MAN AND THB LOWBB ANlMA^L^. 7 

rival. But even in the case of tonch, liia superiority is a 
mere question of degree. 

Even as regards the toore recondite and colhplei percep- 
tions — such as that of beauty — man, though he probably 
excels all other animated beings with which We are acquainted, 
does not stand by tiny means alond. It is kno^, for example, 
that 'matiy creatures appreciate beauty of sound. In India 
there are snakes, known as dancing snakes, which, by their 
movements in concert with music, display a knowledge of 
time and tune. They lare enticed from their nests by music 
in ihe so-called process of snake charming. Biichner tells us 
that spiders evince a similar susceptibility. He teUs us that 
if an instrument be played gently in the room where they are 
present, they approach as close as possible to it and the 
player. They are ofben seen to let themselves down by a 
thread from the ceiling of the room for this purpose; as 
soon, however, as the music becomes noisy, they run back to 
their hests. We have evidence, again, in the songs of birds to 
their mates, and in the fact that in some species the female 
consorts by preference with the best singer, that our 
feathered friends have a keen ear for melody. And everyone 
must liave noticed how the horses of military men are 
affected by the strains of martial music.*'' 

So again, many creatures clearly derive a gratification to 
the eye from colour and form, which is quite correspondent, 
so far as it goes, to human appreciation of the same modes of 
beauty. It is a perception of this kind which presides over 
the pairing of many creatures, and which makes the flowers 
of the field an attraction to insect life. A certain degree of 



* Pliny attributes to this snsoeptibility of the horse the defeat of the 
Sybarites by the Grotonitae. Daring a pitched battle, the trumpets of the 
latter sounded in such a manner as to cause the horses of the Sybarite 
cavalry to faU to dancing, the result being that their riders were cut to 
pieces. 
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atilitarianism, no donbt, onderlies the pleasure with which 
for example, the humble bee views the beauty of the red 
clover amongst the grass ; but there can be no doubt that a 
similar subordinate idea of utility underlies the sentiment 
with which a human being looks upon a field of grain ready 
for the sickle, or with which a judge of domestic cattle, sheep, 
and pigs, reckons up the points of farm-yard sBstheticism. 

Even so far as the still more abstract idea of right and 
wrong is concerned, it is certain that many, if not all, 
animals are possessed of it in some degree. Without 
attempting to investigate their ethical foundation, we may 
safely assert that all notions of right and wrong are based 
upon the idea of duty. But all the social insects — the ant, 
the bee, and so forth — ^have the very clearest conception of 
duty to the communities of which they form part. They 
work till completely exhausted for the general good. They 
are prepared to sacrifice their lives for the general security. 
Amongst domestic animals, the dog or cat detected in some 
petty theft, betrays its consciousness of guilt as readily as 
does the human being. Birds have amongst themselves an 
ethical code which defines certain rights of property in 
respect of nests and so forth, which it is wrong to transgress, 
and the transgression of which has been known in a recorded 
case to entail summary retribution. So that, in fine, taking 
the faculty of perception both in its simpler and more general 
aspects, it is evident that, so far as it at least is concerned, 
man's claim to be something entirely different in his powers 
from the lower animals must be peremptorily dismissed. 

The form of mind which comes next to be considered, in 
natural sequence, is that of Memory. How stands the com- 
parison between man and the brute in this regard ? We find 
at once, upon the most superficial examination of the facts, 
that all the higher animals possess well-developed memories, 
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and that *the presence of memory may be directly inferred 
from the behaviour of even very low organisms. Man, no 
doabt, possesses a more copious memory than that of any 
other creature. Still, this implies only a greater extension 
of a faculty in itself the same as is enjoyed and made use of 
by the dog, the horse, and the bird. All these creatures 
remember their friends and know their enemies. They have 
a keen recollection of locality, as is admirably evidenced by 
those migratory birds which travel far and wide in their 
season, but nevertheless return with the utmost exactness to 
build their nests in the same spot as in former years. It is 
said that the horse never forgets a road he has once travelled, 
and all of us have heard of, and most of us have probably 
known, horses which persist in stopping at places of resort 
frequented by a former owner. It is told of the celebrated 
Kosciusko, that on one occasion he sent a messenger to call 
upon a Mend, and for the purpose lent the messenger his 
horse. On his return, young Zeltner (the messenger) said 
that he never would ride the horse again unless he gave 
him his purse at the same time. Kosciusko enquiring 
what he meant, he answered, ''As soon as a poor man on the 
road takes off his hat and asks charity, the horse immediately 
stands still, and will not stir till something is given to the 
petitioner ; and as I had no money about me, I was obliged 
to feign giving something in order to satisfy the horse." * 

Darwin tells us of a dog which recognised him after an 
interval of fiye years and two days and although a savage 
animal and averse to strangers followed him obediently after 
so great a lapse of time, t The memory of the dog was, 
however, well known in even the earliest historic times. A 
fine description in the Odyssey shows that this animal 
possessed, some 2,700 years ago, much the same high 

• Percy Anecdotes, 
t Descent of Man. 
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qualities in this and other respects wbidh he pbi^sedses now. 
The lines describe an incident upon the retaifn of Ulysses in 
disguise after twenty years' absence :-^ 

Thas, near the gates, oonfernng as they drew, 
Argus, the dog, his ancient master knew. 

« » « « » 

He knew his lord ; he knew and strove to meet ; 
In vain he strove to crawl, and kiss his feet ; 
Yet (all he could) his tail, his ears, his eyes, 
Salute his master and confess his joys. 

« « « « 9 

The dog whom Fate had granted to behold 
His lord, when twenty tedious years had rolled, 
Takes a last look, and having seen him, dies; 
So closed for ever fedthful Argus' ey^s. 

Not only however do animals remember sights — they 
recollect the other sense impressions, as, for example, sounds 
and smells. The latter gift is, in fact, indispensable to the 
self-preservation of many creatures, and will therefore be 
considered by many as a mere instinct, whatever that may be. 
But the same consideration does not apply to the recollection 
of sounds. Nearly all domestic animals understand much of 
what their master says. The magic word rats has only to 
be mentioned to an educated terrier in order to produce 
appropriate results. A more complete illustration of memory 
for sounds is furnished by talking birds. Parrots, for 
example, can repeat many sentences, and obviously connect 
them intelligently with certain subjects. I do not, of course, 
say that the parrot understands what it says in the fiame 
sense that the human being understands the same words, but 
th(B fact remains that its power of repeating at will the many 
complex sounds which go to form its vocabulary is con- 
clusive evidence of its memory for sounds being sui generis 
with that evinced by humanity. 
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It may be said, however, that in man a very important 
department of memory is that by which he can recall past 
subjective states — that is to say, the internal feelings and 
ideas which have passed through his mind, and that the 
brute creation does not possess the same power. I admit 
the first proposition, but I demur to the second. The power 
of being able at will to recall past thoughts is undoubtedly a 
useful form of memory, but it does not by any means follow 
that no animals other than man are possessed of it. It 
appears to ine rather that the fixed aversion to some persons 
and liking for others, which many animals show, must often 
be due to the voluntary recall of similar feelings experienced 
on some previous occasion. 

Having thus seen that animals possess memory similar 
to that of man, we have now to consider how far they can be 
said to possess Imagination. And this branch of the enquiry 
is all the more important, inasmuch as man himself is far 
more largely controlled by his imagination than by his 
reasoning power. By the term we must understand not so 
much the John WiUet-like state of philosophic trance, which 
* that worthy conceived could be so effectively attained by sit- 
ting alone upon the Monument for a couple of hours, but 
rather the re-arrangement, in a sort of mental kaleidoscope, 
of the conceptions which memory furnishes.''' These, when 
shaken up together, produce new and symmetrical composi- 
tions, delightful sometimes from their apparent novelty, but 
the basic novelty of which consists not in the materials, but 
in their arrangement, whilst the whole is overlaid with a 
species of mirage due to the mental atmosphere, and is mel- 
ancholy, sombre, or cheerful according to the mood and age 

* Addison, in his elegant essay on the Imagination, confines the term to 
ideas derived from the sense of sight. It is evident, however, that all the 
senses oontribnte thdir share of the materials with which imagination deals. 
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of the thinker. If this be a correct view of imagination, it is 
certain that animals possess the faculty in common with man. 
It may be seen in the shying horse starting from some 
familiar object which his fancy magnifies into danger. 
Seneca and Lncretins remarked that sporting dogs appear 
to hunt in their dreams ; and many of ns may have htid the 
opportunity of witnessing our domestic pets bark and snap 
daring their slambers at imaginary foes. I have heard a 
canary sing a portion of its song while still apparently asleep. 
And the phantasmagoria of dreams are clearly, from the defi- 
nition just given, a form of the operation of the imaginative 
faculty. It is qnite common, also, to find animals in their 
waking moments recoiling from purely imaginary dangers. 
Thus, in addition to the case of the shying horse already 
referred to, you will remember the well-known anecdote of 
the tiger bounding towards a lady, and being turned into 
headlong flight by the opportune opening of her parasol. A 
more recent case, in which another tiger was concerned, is 
recorded by Dr. Lindsay.* It escaped in the streets of 
Calcutta fi*om confinement, but fortunately met almost at 
once with a terrifying spectacle not entirely unknown to our- 
selves. A steam roller was at work, and the tiger, upon 
perceiving it, became at once so frightened, that he turned 
short round, ran back by the way he came, and finding the 
door of a house open, ran in, sprang over a table at which 
four people were sitting at breakfast, and eventually took up 
his quarters quietly in the corner of an adjoining kitchen, 
from which he had to be decoyed by the bait of a live kid. 

I need not, however, enter into further detail upon this 
branch of our subject. It is abundantly clear that animals 
possess imagination as well as human beings. 

We come next in the progress of our discussion to" the 
* Mind in the Lower Animalt in Health and Dieeaee, London, 1879. 



MIND IN MAN AND THB LOWER ANIMALS. 18 

Will and the Emotions. With regard to the fonner, little 
need be said. Will is undoubtedly present in all animate 
beings, f^om the highest to the lowest; and an animate 
being without a will of its own is to most minds simply 
inconceivable. The idea of conscious volition is, in fact, a 
line which "we usually draw in thought between the animal 
and vegetable kingdoms. In respect of Will, it is clear, 
therefore, that man does not stand alone. 

With regard to the Emotions, the evidence is equally 
conclusive. There is no passion which may not be found 
represented in *the lower creation. Fear, jealousy, affection, 
melancholy, hatred, pity, are all instanced in many authentic 
anecdotes of animals which may be recalled. The one 
domestic animal, the dog, is found, in fact, to manifest all 
these feelings, each in their turn, as truly as does man him- 
self. Upon this branch of the subject, and as important 
collateral evidence upon the point, I would refer those who 
are interested in it to Darwin's book upon The Expression 
of the Emotions in Man and the Lower Animals. He 
clearly shows that many emotions which in man are 
evidenced by external signs, such as fear, affection, mirth, 
combativeness, etc., have also their appropriate and corre- 
sponding language of signs in some of the lower animals. 
Facts like these speak volumes in favour of the position just 
advanced. 

There remains, therefore, only one form of mental activity, 
if our primary analysis of mind is correct, in respect of 
which it is possible to contend that man differs essentially 
from the animals. That is in the possession of Beasoning 
power. And, as it happens, it is upon this point that the 
case for essential difference has generally been made to rest, 
although the term reason is often extremely loosely employed 
in relation to the subject by .those who make this the ground 
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of their contention. It becomes, therefore, necessary to dis- 
cuss the natnre of the reasoning faculty i^ man with especial 
care, in order to arrive at accurate conclusions for the pur- 
pose of our comparison. 

The reasoning faculty, then, as distinguished ^om other 
mental activities, consists in the power of drawing inferences 
by a process which .is in part purely mental. This process 
is clearly coextensive and coincident* with tl^at which is 
generally comprehended under the term logic, logic being 
not pnly a science of reasoning, but also a descriptive theory 
of thie method which the human mind adopts for the purpose 
of reasoning. It happens that this subject of logic is of all 
branches of mental science the one which has been most 
thoroughly dealt with, and upon which the most definite 
conclusions have been reached. Let us consider, therefore, 
what the great writers upon logic have to tell us as a prelude 
to the further development of our enquiry. 

I need hardly remind you, then, that it was to Aristotle, 
perhaps the most original thinker who ever lived, that we are 
indebted for the first formal theory of the logical process. 
The dialectics of his predecessors bore no such systematic 
character. But Aristotle propounded the doctrine of the 
syllogism, and it is hardly too much to say that from the 
time when his writings became geip^erally known, down to the 
time of Lord Bacon, an interval of something like seventeen 
hundred years, the doctrine of the syllogism ruled supreme 
over the scholastic intellect of every country in Europe. The 
theory was simple enough. It is practically summarised 
in the celebrated dictum de omni et nullo. That, says 
Aristotle, which can be predicated of a class, can also be 
predicated of everything comprehended within that class ; 
and, on the other hand, that which can be denied of a class, 
can also be denied of every member or individuajl of which 
1|hat class is made up. The scholastic logicians have ever 
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since agreed thai all reasoning is basi^d npon ih^s^ two 
niles; and we may, therefore, pass oyer in silence, intervening 
writers on the subject, and com^ down at o^ce from the 
fourtt century b.o. to oar own time, when we again find the 
same theory advocated by the l^te ^^^^^bis^op Wha^ly. In 
his work on Logic, a book which has probably been more 
widely read than any pther treatise ever composed, upon the 
subject, he tells us that in every instance in which we 
reason in the strict sense of the word, a certain process 
takes place in the mind, which is one and the same in 
all cases, provided it be correctly conducted,* and this 
process is in effect to proceed by means of a syllogism 
or syllogisms ficamed in accordance with the above-named 
geijieral rulea. 

According to Whately it is therefojce certain that there 
i^, nO; one of the audience I address who is not continually in 
the habit, whether consciously or not, of turning out in 
his. mind, ^ &o^^ a mould, a succession and variety of 
syllogisms. But, just as in the act of walking there is 
involved a^ complicated train of muscular action which 
pedestrians in general would find it exceedingly difficult to 
describe, so it may be that the reasoner is also unaware of 
the mechanical process by which he is supposed to proceed. 
For the benefit, therefore, of those who have no exact ideas 
upon the subject of syllogisms, I will briefly explain the 
meaning of the term. 

A correctly-framed syllogism, then, consists of three 
propositions, two of which are called the premises, and the 
third the conclusion. In one of these premises something 
is asse^ed or denied of a class of objects or things. In the 
other premiss it is asserted that something else is included 
in th^ class already referred to. The conclusion then 
follows, that what has been stated as true of the class is 
* Whatelj'B Loffi^^ Book i., § 1. 
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also true of that which is comprehended within it. Thus, to 
adopt an illustrative syllogism, we say — 

All animals with frontal horns are ruminants ; 

Antelopes are animals with frontal horns ; "^ 

Therefore antelopes are ruminants. 

This is the typical form of the syllogism. Logicians, it 
is true, enumerate different moods and figures, as they are 
called, but these differ from each other only in the arrange- 
ment and the quantification of the terms, and not in the 
essential character which gives the syllogism its validity. 
That validity depends chiefly upon one essential condition, 
which is that one of the two propositions called premises 
shall contain what may be termed a universal statement, for 
unless this be the case, according to the scholastic logicians, 
nothing can be inferred. Thus it is meant that in the case 
already cited, unless we are in a position to assert-that all 
animals with frontal horns are ruminants (which is in this 
instance the universal statement), we could not have pro- 
ceeded, at least from the premises, to the conclusion that 
antelopes are ruminants. For if only same frontal homed 
animals, were ruminants, it would remain possible that 
antelopes were not amongst the " some," and thus no 
inference would follow. 

In every valid syllogism, then, which deals with true 
matter, there must, therefore, be one premiss which is 
universally true, and a theory which embraces this postulate 
is represented to us as being a satisfactory account of the 
nature of the reasoning process. But I think it will be 
evident to any one whose mind is not already prepossessed 
by his scholastic studies, that to reduce all reasoning to a 
process of this nature is thoroughly inaccurate. It will 
surely not be denied, for example, that children reason from 

* In some species of antelopes the female does not possess horns ; this, 
however, does not affect the syllogism. 
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the earliest age. To assert the contrary, would be to pro- 
pound the paradox that they begin to reason at a certain 
age, and do not reason before it. Is it to be supposed, then, 
that in the reasoning process of the young child there can be 
anything of the nature of a universal premiss ? If a child 
did not begin to reason until it had in its mind what 
appeared to be a uniyersal truth, it would clearly never begin 
to reason at all. So again with man in his aboriginal state. 
If we wish to avoid the difficulty of supposing that in a 
certain stage of his racial development reason dawned upon 
him, whilst prior to that all was intellectual night, we 
must assume that the genus Homo possessed the reasoning 
faculty from the first moment of man's coming into being. 
But at that first moment he could not possibly possess 
a universal premiss. His knowledge could only be gathered 
up as a succession of individual truths. If, therefore, the 
dictum de omni et nuLlo is the only real basis of the 
reasoning process, man could not have reasoned till he had 
classified those truths into general and universal proposi- 
tions. Classification itself, however, is clearly a process of 
reasoning. And thus we are confronted with the dilemma— 

Either man reasoned before he classified, or he classified 
before he reasoned ; 

But, as classification is a form of reason, he could not 
have done the latter ; 

And we are, therefore, driven to the conclusion that 
reason preceded classification and consequently that the 
dictum is not the universal basis of the reasoning process. 

These considerations sound, I am afraid, a great deal 
more abstruse than they really are; and therefore I will 
endeavour to illustrate the insufficiency of the syllogistic 
theory in a concrete form, which will possess some familiar 
features. The Darwinian theory of the Origin of Species^ 

B 



18 MIND IN MAN AND THE LOWER ANIMALS. 

previously referred to, is probably well known to every one 
present, and I will endeayonr to exhibit the argumentative 
steps by which that theory is attained in a syllogistic form. 
Mr. Darwin fairly describes his celebrated book as one 
long argument. The argument is long, however, chiefly in 
the sense that the writer had necessarily to occupy much 
space in illustrating certain fundamental positions by a 
lengthy and admirable accumulation of facts, and it is 
possible to summarise his train of reasoning, as such, in the 
following few propositions : — 

(1.) All races of domesticated animals have been sub- 
ject to great variations due to human selection. 

(2.) If human selection can produce such great varia- 
tions in domestic animals, any other process of continuous 
selection would produce variation in animals which have not 
been domesticated. 

(8.) There is and has been a process of selection always 
going on during the whole history of life upon our planet, 
such process being due to the struggle for existence, and the 
principle of the survival of the fittest; 

(4.) Such a process of selection continued for such a 
length of time, is sufficient to account for all the specific 
diflferences with which we are acquainted. 

(5.) Not only will such a process of selection account 
for these specific diflferences, but it will also account for 
many observed facts such as the following : — 

(a.) That in a region where many species of a genus 
have been produced, these same species present many 
varieties. 

(b.) That species of larger genera diflfer from each other 
by a less amount of diflTerence than do the species of smaller 
genera. 

(6.) Viewing the above statements as a whole, it follows 
that the specific diflferences with which we are acquainted. 
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and indeed all specific differences, are dae to this process of 
natural selection. 

Bednced to the syllogistic form, and expressed as a 
sorites, or string of syllogisms, each, as far as may be, 
dependent upon its predecessor, the above line of argument 
may be stated in substance as follows : — 

(1.) 
Human selection of domestic animals is a cause of variation. 
But human selection is a form of continuous selection ; 
Therefore, every form of continuous selection of any kind of 
animals is a cause of variation. 

(2.) 
Every form of continuous selection is a cause of variation. 
Natural selection is a form of continuous selection ; 
Therefore, natural selection is a cause of variation. 

(8.) 
Natural selection is a cause of variation. 
Causes of variation ultimately produce specific differences ; 
Therefore natural selection has produced specific differences. 

(4.) 
Natural selection has produced specific differences. 
The differences between adjacent forms of life are specific 

differences ; 
Therefore, the differences between different forms of life have 

been produced by natural selection. 

(6.) 
If the variation of species by natural selection is a true 

hypothesis, the phenomena referred to above (a and 

6, etc.) would follow. 
But these phenomena are really in accordance with observed 

facts, and therefore the variation of species by natural 

selection is a true hypothesis. 
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Of the above syllogisms, the four first are categorical, and 
are so connected that, so far at least as they are concerned, aU 
of them must be valid in order to prove the ultimate conclu- 
sion. The fifth syllogism is conditional and independent of 
the others, and rests entirely upon its own logical merits. 
Viewed upon this ground, it must, however, be at once dis- 
missed by the formal logician as a case of the well-known 
fallacy of inferring the truth of the antecedent from the 
truth of the consequent. Reverting, then, to the preceding 
four syllogisms, we find that the first, third, and fourth are 
invalid according to the rules of formal logic. The conclu- 
sion of the first introduces a new term, and, even if this were 
not so, it shows an illicit process of the minor. The second 
is regular, and is a syllogism in the mood termed Barbara. 
The third is a case of non-distributed middle, and is there- 
fore a fallacy. The fourth and concluding syllogism of the 
series to which it belongs is also a case of n on -distribution 
of the middle term, and therefore invalid. 

According to rigid logical rule, then, as taught by 
Whately, Darwin's great argument would tumble to pieces, 
like a chain broken in three or four places, and could 
absolutely prove nothing. But an argument which has 
carried irresistible conviction to so many enlightened minds 
is evidently far superior to the arraignment of any such tri- 
bunal. The formal logicians may tell us that there is nothing 
in it, but men's minds generally have determined otherwise ; 
and thus it follows that the process of scholastic logic is not 
that by which men always reason. It may be said, indeed, 
that I might have framed my illustrative^ syllogisms other- 
wise than I have done. Such is no doubt the case. With a 
little exercise of ingenuity it would be possible to set up 
some other permutation of the terms. But no ingenuity 
whatever would avail to construct the argument into the form 
of irreproachable syllogisms. 
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If other proof of the insufficiency of the syllogistic theory 
were required, it might, however, be obtained from Arch- 
bishop Whately himself, when discussing the allied subject 
of Bhetoric. He tells us, in his treatise on that subject, of 
a certain argument, which he calls the argument of progres- 
sive approach, and to which he allows a high degree of force. 
He cites, as an instance of this form of argument, the 
demonstration of the law of nature called the vis inertia, viz.; 
that a body set in motion will eternally continue in motion 
with uniform velocity in a right line, so far as it is not acted 
upon by any causes which retard or stop, accelerate, or divert 
its course. Finding, he tells us, that the original impulse 
is, in every case we can examine, more and more protracted 
in proportion as we more and more remove impediments to 
motion from friction and resistance of the air, we reasonably 
conclude that if this could be completely done (which is out 
of our power), the motion would never cease, since what 
appear to be the only causes of its cessation would be absent. 

I admit at once the cogency of such an argument, but the 
most ingenious logician could not express it in a syllogistic 
form. And thus Archbishop Whately, in the practise of 
reasoning, refutes his own theory of the process. 

The theory of the syllogism, therefore, though it has some 
useful points, cannot possibly be accepted as representing 
the process which always takes place in the mind in drawing 
what is, nevertheless, a legitimate conclusion. Not, indeed, 
that formal logic is therefore useless. It is not only a good 
mental exercise to study its rules, but they furnish in many 
cases the means of placing a train of reasoning in such a 
form as to show where the error, if any, is likely to lie. 

It was doubtless for reasons analogous in some degree to 
those I have stated, that Lord Bacon, in his Novum Organon, 
and elsewhere, inveighed so strongly against the scholastic 
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logic. Bat the grayamen of his charges appear to have been 
that the logicians neglected observation, and occupied them- 
selyes with verbal questions. His attacks were therefore 
rendered against the abuse of the method rather than its use. 
Could Lord Bacon have been privileged to converse vdth 
John Stuart Mill, after the fashion of the imaginary conver- 
sations of Landor, as to the merits of the system of logic 
propounded so long after his time by the philosopher of 
Westminster, it is certain that he would have found himself 
much in accord with the views expressed by the latter writer. 

Mill's work on Logic will probably be considered in the 
future as the greatest of his literary achievements. All his 
books are valuable ; he left a great intellectual cairn to mark 
his memory, but it was in dealing with the subject of logic 
that his clear intellect found its most appropriate sphere of 
exertion. He points out the insufficiency of the syllogistic 
theory of reasoning. Fljring deliberately in the face of 
Aristotle, he tells us that not only may we reason from 
particulars to particulars without passing through generals 
(universals as I have termed them), but that we perpetually 
do so reason. He resolves all inference, consequently all 
proof and all discovery of truths not self-evident, into induc- 
tion and the interpretation of inductions, and lays it down 
that all our knowledge not intuitive comes to us exclusively 
from that source. What induction is, therefore, and what 
conditions render it legitimate, cannot but be deemed, 
according to Mill, the main question of the science of logic. 

I believe that in these views Mill is essentially right, and 
that as nearly as a word can do so, the term " induction " 
accurately describes the process which takes place in the 
mind in the act of reasoning. But it appears to me that 
Mill is in error in his further development of this portion of 
the subject, and as the error is, from my point of view, 
material, I am compelled to deal briefly with the general 
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basis upon which he makes his theory of induction to rest. 

For the efficiency to the mind of inductions in general, 
Mill demands, as a necessary postulate, that there should be 
some certain and universal inductions still wider in their 
scope, and it is only in respect of there being such that, 
according to him, a logic of induction is possible. He goes 
on further to tell us that these certain and universal induc- 
tions are the laws of Number, the law of Space or Mathe- 
matics, and the law of Causation. And he thus rests his 
whole theory of the cogency of inductive reasoning (and 
therefore all proof) upon a basis which is to my mind totally 
misleading. If the laws of Number, Space, and Gausatioui or 
any of them, are essential to the reasoning process, it clearly 
follows that no one could have ever reasoned logically without 
tacitiy admitting them. Any demur to these laws would be 
fatal. But unless these laws are absolute intuitions — ^which 
few would be bold enough to contend — ^it is certain that 
the reasoning process in the young or uneducated can be 
attended by no such postulate whatever. 

It is possible, however, to show from still another point 
of view the fallacy of postulating these laws. The laws of 
Number and Space are purely hypothetical. The whole 
theory of Number rests upon an assumption — that of Unity. 
But the idea of Unity is a subjective abstraction. There is 
no such thing in nature, or in the compass of our experience, 
as absolute unity; and therefore all arithmetic, which is 
developed from the idea of absolute unity, is, to our appre- 
hension, exactiy true only because in its every step it carries 
with it the original assumption. But that cannot be an 
absolutely certain induction which contains in, its every step 
a pure assumption ; so that the science of Number has no 
such claim to infallibility as Mill assigns to it. 

Much the same considerations apply to the laws of 
Space or Mathematics. These rest entirely upon the abstract 



24 MIND IN MAN AND ^HE LOWEB ANIMALS. 

notion of equality. But there is no sach thing in natare as 
exact equality. If we do not detect differences between any 
two objects, we may always be assured that more exact 
means of observation would show them to exist. And thus, 
again, the so-called absolute certainty of mathematics falls 
into a similar category to that of number. There is an 
assumption in the premiss from which we start ; and here 
again, therefore, the objection applies that that cannot be an 
absolute and certain induction which really at the same time 
contains a purely arbitrary hypothesis or convention.* 

The only conception of number and space which can be 
regarded as at all corresponding to the nature of things as 
we observe them, is, in fact, that of the Calculus, which con- 
siders quantities as varying continually, and their value as 
being obtained only approximately and between limits. 

So, again, with Mill's law of Causation, and it is this 
which, according to him, is the chief pillar upon which induc- 
tion must be made logically to rest. It is a universal truth, 
we are told, that every fact which has a beginning has a 
cause. But however clear this may have appeared to Mill's 
mind, it is, I think, beyond question that there are thinkers 
who would refuse to give their adhesion to it. No believer 
in a First Cause can do so who believes at the same time 
that the First Cause may have had a beginning. For a First 
Cause can have, ex hypothesi, no antecedent cause. And thus, 
when Mill rest his theory of induction upon his law of 
Causation, he is practically asserting that no believer in a 
First Cause can ever reason logically unless he is also quite 
clear in his mind upon the point that the First Cause had 
no beginning. Surely, however, this is a reductio ad 
abmrdum; and for these various reasons, whilst I admit 

* Above was in type before Professor Cayley'g Presidential Address to the 
British Association appeared ; hence no reference is made to his criticisms 
upon Mill's ideas with regard to Number and Space. 
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fally the correctness of Mill's views as to the importance of 
induction^ I entirely disclaim the foundation and sanction 
by which he justifies the validity of the process. And before 
passing further, let me just point out that the conclusions 
which are arrived at in the Darwinian theory of the Origin 
of Species, used above by way of illustration, are as 
absolutely incapable of proof by Mill's method as they are 
by Whately's. The complete process of proof, according to 
Mill, requires, first, induction, and then verification. So 
that to prove the variability of species we should require 
absolute evidence of some species having become transmuted 
and developed from some other species. But evidence of 
this nature is exactly what we have hitherto been unable to 
obtain. Darwin's hypothesis is, so far, verifiable only as 
regards the extinction of some forms of life, but not at all in 
respect of the genesis of new ones specifically different from 
their progenitors. And, therefore, according to Mill, as 
well as Whately, the Darwinian theory would fall to the 
ground. 

There remains only one other writer whose views on the 
subject of Logic I think it needful now to refer to. Professor 
Jevons, who was cut off in the prime of his manhood by an 
untimely accident, and whose originality as a thinker was 
evidenced in more than one branch of intellectual activity, 
produced a volume* which establishes a distinct advance 
upon anything that had previously appeared. His cardinal 
principle is that the '' substitution of similars " is the basis 
of all reasoning ; that is to say, that we pass from one pro- 
position to another by substituting a new but similar term 
in the new proposition in the place of the equivalent or 
homologous one in the original. In this view, I believe 
that Professor Jevons embodies a profound truth. Had he 

* Principles of Science : a Treatise on Logic and Scientific Method, 
8rd edition. Maomillan, 1879. 
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adhered to it in its simplicity, I wonld have adopted his 
theory without criticism. But he departs from it in the 
expansion of his system. He assigns to the deductive 
process an importance which it cannot from my point of view 
be conceded to possess. He substitutes throughout his 
formal equations the idea of identity for that of similarityi 
thus throwing away in practice the very key to the true 
nature of the logical faculty. Reverting to the argument of 
Darwin, we again find that this chain of reasoning cannot 
be developed on the basis of Jevons' identic propositions, 
any more than by accepting the views of Whately, or of 
MiU. 

I arrive, in fact, at this conclusion, after surveying the 
opinions of the three representative writers at whose views 
we have glanced, that we must take something only from 
each of their systems in order to construct a true theory of 
the reasoning process as it actually takes place. All of them 
appear to me to have overlooked a very important circum- 
stance. No theory of the reasoning process can be a correct 
description of it which does not account for all the various 
forms of its exercise. It is evident that the fundamental 
elements of the method of reasoning must be the same in 
ignorant persons as in the best cultivated. The process may 
not be so accurately conducted, but there can be no material 
difiference in kind between reason in the philosopher and 
reason in the savage. Even persons who do not in the least 
comprehend the rules of the syllogism as laid down by 
Whately and others, the necessity of the law of Causation as 
postulated by Mill, and the permutations resulting from the 
identical propositions of Jevons, do nevertheless reason. So 
that what is required is a law of thought which shall account 
for the crude inductions of the child, and which shall yet lie 
at the base of the most profound trains of reasoning of a 
Newton. Both reason ; and no description of the fonda- 
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mental features of the lofi;ical process which will not apply 
equally to both can be a correct one. 

In the first place, then, we must agree with Mill, that all 
real knowledge is gained by indnction, and induction only — 
by observation, that is to say, of that which comes under our 
apprehension. Secondly, we must admit, with more fullness 
and fidelity than Jevons, that we can only reason from one 
thing, or fact, to another in respect of the similarity which 
exists between them. And with Whately, and the ancient 
school which he represented so well, we may with advantage 
draw all arguments into a form approximating to that of the 
syllogism for the convenience of criticism. 

We come to the conclusion, then, that all reasoning is 
simply founded upon a perception of similarity or difierence 
in the data ; and its canon may be laid down nearly in the 
words of Jevons himself, though we must apply it with more 
universality than he did : — 

That which is true of a thing is probably true of its like ; 
the degree of probability depending upon the extent and 
thoroughness of the resemblance. 

All conclusions at which we arrive by reasoning are 
obtained by means of this fundamental conception, and are 
therefore probable truths only; the so-called process of 
reasoning, being simply, therefore, an estimation of proba- 
bilities based upon past knowledge and present data. 

This principle is clearly as applicable to the child or 
savage as to the man of science, the latter simply reasoning 
better because he knows more. But the process is the same 
always. A child tastes a lump of sugar ; it pleases the infan- 
tile palate, and the little hand is stretched out for another 
white crystalline lump, on the simple induction that because 
one such lump was palatable, another which resembles it is 
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likely to be palatable also. He does not frame a syllogism, 
the major premiss of which is that aU white crystalline bodies 
are agreeable to the taste; nor yet does he reason with 
Jevons, that the two lamps of sugar are identical. So again 
with the scientific expert. In his long survey of animal 
forms he has found that all the animals with frontal horns of 
which he has any knowledge ruminate ; and he argues that 
in all probability all others possessing the same peculiarity 
ruminate. Applying the process to the Darwinian theory, 
we get the following propositions : — 

It is a known fact that it is possible to vary the form and 
qualities of domestic animals by selection. 

That which is true of all domestic animals is probably 
true of all animals. 

It is therefore probable that the form and qualities of all 
animals may be varied by selection. 

That which is true of one mode of selection is probably 
true also of natural selection. 

It is therefore probable that the form and qualities of all 
animals may be varied by natural selection. 

If a certain degree of variation can be established in a 
given time, it is probable that the longer the time the greater 
the variation; and thus, if time enough be allowed, any 
degree of variation would be accounted for. 

Natural selection would thus probably account for the 
variation or differences observed between nearly all living 
forms. And as it would also account for a vast number 
of observed and collateral facts, the origin of species by 
means of natural selection is probably a true hypothesis.* 

It follows, then, from these considerations, that all reason 

* It is evident that it is in the last sentence that the weight of Darwin's 
argnment mainly lies. Hypotheses are probable in proportion as they 
serve to account for observed facts. The correspondence between this 
circumstance and the inverse law of probability is obviously exact. 
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is in my view of it simply a more or less accurate estimation 
of probabilities, and that it obeys, when analysed, exactly 
the same law. There is no such thing as absolute certainty 
obtainable, the subjective state which we call certainty being 
produced only by an illusion of the imagination. And thus 
the fundamental principle of the reasoning power is shown 
to consist merely in the perception of similarity or difference 
between things compared with each other, inferences follow- 
ing from such comparison in terms of the canon already laid 
down. 

Eetuming, then, with this conclusion in hand, to the 
main line of our enquiry, we have now only to ask whethe 
the lower animals do not, as well as man, give proof that they 
conduct in their intelligence a process of the nature indi- 
cated, a process, that is to say, in virtue of which they 
compare together certain facts or observations and are led to 
draw inferences from the similarities or differences which 
come to view between them. 

There can, I believe, be but one reply to such a question. 
The main dij£culty, in fact, in proving an affirmative answer 
to it is really to choose convenient illustrations amongst the 
very great number that might be cited. It is clear, however, 
at the outset, that all the operations which are generally 
regarded as purely instinctive, such as the choice of certain 
articles of food and the rejection of others, the facts of 
nidification, cell-making, etc., might be assigned to this 
category. But in deference to the opinions of those who are 
wedded to a distinction between reason and instinct, T will 
take just one or two illustrations which are as far removed 
as any animal actions well can be from the ordinary concep- 
tion of instinct. 

A notice recently appeared in the local newspapers of a 
certain dog which belonged to the Chester fire brigade. 
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Whenever a signal of fire was given, this dog rushed into 
the street, and barked till every fireman arrived. Twice he 
was brought out from burning houses nearly suffocated, and 
twice he was ridden over by the fire-engine; but, in spite 
of these misadventures, he continued to practise his self- 
assumed profession with the utmost assiduity. The case of 
this dog is not by any means a singular one in its main 
features. A London fireman, of the name of Samuel Wood, 
who was himself said to have saved the lives of nearly a 
hundred men, women, and children, was greatly aided in his 
meritorious efforts by a dog named " Bill." This dog would 
run about barking on the alarm of fire, as if calling people 
to come and help. He would mount a ladder with as much 
agility as his master, and he once saved his master's life by 
finding a way by which he was enabled to crawl out of a 
burning apartment. " Bob," another fireman's dog, similarly 
accomplished, discovered at a fire in Lambeth a child in a 
house from which it was supposed that all the inmates had 
been rescued. 

Now, it is quite clear that this recorded conduct of the 
three dogs was as far as possible from what, coming to 
consider the matter without prepossession, we should 
ordinarily regard as instinctive. Neither food, safety, nor 
comfort was in prospect as these animals took up the alarm. 
They heard, far off, the dreaded cry coming through the 
deserted streets; they knew the meaning of the rising 
smoke and the bursting flame, and drew, as men might 
have drawn it, the inference that a state of things had 
arisen which called for the prompt intervention of their 
human friends, whose achievements they had witnessed and 
admired before. And it is hardly possible to doubt that as 
the fire-escape and the engine rattled up through the gather- 
ing crowd, the dogs, as well as the men, were seized with an 
enthusiasm of daring and rescue which was stronger than 
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the terrors tHey confronted, and which led them from past 
experience to search for human beings who would otherwise 
have been sacrificed to the devouring elements. So that 
here we have a complete case of reasoning by similarity; 
the dogs reasoned exactly as their masters did on the same 
subject. 

It would take up far too much of your time if I were to 
give many further illustrations, and I shall therefore only cite 
one other, and that chiefly because it shows the animal as 
reasoning from similarities which also involve the percep- 
tion of differences. Some insular districts of Scotland are 
separated from each other by comparatively narrow channels 
through which a current runs with great rapidity at certain 
times of the tide. A case is recorded of a dog which was in 
the habit of accompanying its master from one island to 
another, with this difference, that the master went in a boat, 
whilst the dog swam. The tidal current, of course, flowed 
sometimes in one direction, sometimes in the opposite. The 
dog, however, always judged most accurately of the part 
of the shore at which it should enter the water in order to 
allow for the effect of the tide. Sometimes it had to go 
some hundreds of yards one way, sometimes as much in the 
other direction; but he always managed to make the landing- 
place most accurately. Now, in this case, the dog must 
have possessed a very keen perception of difference of con- 
ditions as well as of the general fact of there being a 
current, and he drew his inferences with regard to both most 
successfully.* 

From these representative instances then, and the myriads 
of analogous ones which might be cited, it appears to me 
quite certain, having regard to the results of our investiga- 
tion into the nature of the reasoning process in man, that 

* A similar oaloalation is made by geese when swimming across the 
Danube. — ^Buohiteb, op. eit 
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the lower animals do also possess and practise in their 
measure exactly the same method of inference as ourselves. 
Like us, they draw inferences from similarities and differ- 
ences ; like us, they infer from past events and past know- 
ledge the probabilities of the future and of circumjacent 
events and facts in general. 

The conclusion thus arrived at brings us clearly to the 
end of our enquiry. We have seen in its earlier stages that 
all the other qualities of mind are possessed by animals, and 
therefore it now follows that, as a matter of extremely high 
probability, there is no essential difference whatever in the 
intellectual constitution of man and that of those other races 
of living beings who are his contemporaries and companions 
in the world around him. The processes which go to con- 
stitute man's mental activities are found as truly in their 
measure in the brute, and man is therefore in no intellectual 
respect made of other clay than the rest of the associated 
fauna of our planet. 

Such a conclusion as that which we have arrived at, how- 
ever distasteful it may be to some, is not, as is sometimes 
represented, in any respect degrading to humanity. It leaves 
the position of man unassailed. The only result is to raise 
the lower creation nearer to us in dignity, and to render it 
more than ever before deserving of our close and earnest 
study. Even as comparative anatomy and comparative 
physiology have thrown light upon man's physical being, so 
also will comparative psychology teach us in the future far 
more than those rudimentary facts which at present do duty 
with the philosopher for a science of mind. 

And the conclusion we have reached helps us further to a 
probable generalisation which, to me at least, is of a pleasing 
and satisfactory character. Though man is removed by it 
from a position of racial isolation ; though he is no longer to 



MIND IN MAN AND THE LOWER ANIMALS. 83 

be regarded as tHe Ptolemaic centre of life, round which 
inferior beings circle, we reach through it the idea that life 
and mind are everywhere coexistent and coextensive. In all 
the forms of earth life, in all the forms of life which analogy 
leads us to believe people the starry host which is as the 
sands of the sea shore for multitude, conscious mind and 
intelligence light up an intellectual firmament as spacious 
and as boundless as that which the astronomer seeks in vain 
to fathom with the most far-reaching and perfect instru- 
ments at his command. The vast universe in which we live 
and move is a universe of thought, of which our human 
feelings are but a small and limited expression. Confined by 
no ties of space, reaching into the past and into the future, 
the universe throbs with the consciousness of the sentient 
creatures with which it swarms, bound to each other in an 
infinite harmony which knows no end, which is derived 
from a common origin and which indicates perchance a 
common destiny. 



86 



A PILGRIMAGE TO OLNEY AND WESTON 

UNDERWOOD. 

By Sir JAMES A. PICTON, F.S.A. 

Perhaps the most genial and pleasant form of hero-worship 
is the interest taken in the localities hallowed by the pre- 
sence and associations of the illastrions departed. As our 
grand old lexicographer says : — " To abstract the mind from 
all local emotion would be impossible if it were endeavoured, 
and would be foolish if it were possible." The surface of 
our country is redolent with the memories of gallant deeds 
in battle for the right, martyrdom for the truth, patient 
endurance and active effort in the cause of righteousness and 
humanity. Nor the less do we honour the associations with 
those who in a less conspicuous walk have contributed by 
their writings to the solace, elevation, and progress of the 
human mind. 

Few writers have excited more sympathy in their readers 
than William Cowper. The texture of his intellect, hovering 
between genius and insanity ; his melancholy history, with 
its tragic termination ; the vigour, beauty, and high tone of 
his poetry, and his charming correspondence, with its play- 
ful raillery and little weaknesses, have endeared his memory 
to thousands of readers during the last three generations. 

I had long desired a pilgrimage to the haunts of the 
poet, and the scenes hallowed by his memory, and a few 
months ago circumstances gave me the opportunity. 

I approached the locality by way of Northampton, which 
is a good specimen of an old English midland town, some- 
what modernized by its manufacturing proclivities, "but still 
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preserving a few picturesque old mansions, and several 
ancient churches worthy of note. The church connected • 
with the memory of Gowper is All Saints, situated in the 
centre of the town, and only remarkable for its almost 
unparalleled ugliness. It is of the Georgian era, in what 
might be called the " high falutin " style. In front there 
is a vast portico of columns, forming a kind of Narthex or 
Parvise, over the centre of which stands a statue of Queen 
Caroline — not her of Brunswick, but the Caroline celebrated 
in the Heart of Mid Lothian. The body of the church is a 
mass of unsightly absurdity. 

The poet, in a playful letter to Lady Hesketh, dated 
Weston, November 27th, 1787, thus relates his introduction 
to All Saints:— "On Monday morning last, Sam brought 
me word that there was a man in the kitchen who desired to 
speak with me. I ordered him in. A plain, decent, elderly 
figure made its appearance, and being desired to sit, spoke 
as follows : — ' Sir, I am clerk of the parish of All Saints, in 
Northampton. It is customary for the person in my office to 
annex to a bill of mortality which he publishes at Christmas 
a copy of verses. You will do me a great favour. Sir, if you 
would furnish me with one.' To this I replied, * You have 
several men of genius in your town, why have you not 
applied to some of them ? There is a namesake of yours in 
particular, Cox, the statuary, who, everybody knows, is a 
first-rate maker of verses. He surely is the man of all the 
world for your purpose.' *Alas! Sir, I have heretofore 
borrowed help from him, but he is a gentleman of so much 
reading that the people of our town cannot understand him.' 
I confess to you, my dear, I felt all the force of the compli- 
ment implied in this speech, and was almost ready to 
answer, * Perhaps, my good friend, they may find me unin- 
telligible too, for the same reason.' But on asking him 
whether he had walked over to Weston (eleven miles) on 
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purpose to implore the assistance of my muse, and on his 
replying in the affirmative, I felt my mortified vanity a little 
consoled, and, pitying the poor man's distress, which 
appeared to be considerable, promised to supply him. The 
waggon has accordingly gone this day to Northampton 
loaded in part with my effusions in the mortuary style. A 
fig for poets who write epitaphs upon individuals ! I have 
written one that serves two hundred persons." 

The stanzas thus contributed are those commencing :— 

** While thirteen moons saw smoothly ran 
The men's barge-laden wave, 
All these, life's rambling journey done, 
Have found their home, the grave. 

Like crowded forest trees we stand. 

And some are marked to fall ; 
The axe mH smite at Gbd's command, 

And soon shall smite us all," etc. 

In the three following years, 1788-90, Cowper assisted 
his humble friend by the composition of the annual mortuary 
verses, but during the two years, 1791-2, there is a cessation, 
which is thus explained by the poet himself in a letter to 
Hayley, dated November 26th, 1792— 

^^I was for some years dirge-writer to the town of 
Northampton, being employed by the clerk of the principal 
parish there to furnish him with an annual copy of verses 
proper to be printed at the foot of his bill of mortality ; but 
the clerk died, and hearing nothing for two years from his 
successor, I well hoped that I was out of office. The other 
morning, however, Sam announced the new clerk ; he came 
to solicit the same service as I had rendered his predecessor, 
and I reluctantly complied ; doubtful, indeed, whether I was 
capable. I have, however, achieved that labour, and I have 
done nothing more." 
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The last of these contributions was in 1798, and is 
perhaps the finest of the series : — 

" He lives who lives to God alone. 

And all are dead beside ; 
For other source than Qod is none 

Whence life can be supplied. 
To live to God is to requite 

His love as best we may ; 
To make his precepts our delight, 

His promises our stay," etc. 

Not very long afterwards he experienced a retnm of the 
mental affliction, from which he never recovered. 

The town of Northampton is almost wholly given np to 
shoemaking, many establishments on a large scale providing 
"soles" and "uppers" for the modem Britons, which 
imparts to the general aspect of the place a lively and busy 
appearance. 

The distance between Northampton and Olney (about 
eleven miles) is rich and well cultivated, the large size of 
the enclosures, at this time bristling with grain crops, 
giving evidence of farming on a large scale. 

The small town, or village of Olney, consists principally 
of one long street running north and south, and expanding 
at the south, end into a spacious triangular area, called the 
market place, though the market has long ceased to exist. 
The base line of this triangle looking down the street is 
occupied by a row of houses, a road branching off at each 
end. Gowper's house is nearly in the middle of this row. 
It is the largest and loftiest house in the village, three 
stories in height, with eight windows on each floor. The 
material is red brick with stone dressings. In the centre is 
a covered passage running through to the back. The 
entrance door is nearly in the middle of the front. The 
celebrated parlour is very visible. 
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** Now stir the fire and close the shatters fast ; 
Let fall the curtains, wheel the sofa round, 
And while the babbling and load hissing am 
Throws ap a steamy colanin, and the caps 
Which cheer, bat not inebriate, wait on each, 
So let as welcome peaceful evening in." 

On going through the passage we find the house is not 
so large as it looks. The back portion is an agglomeration 
of small parts^ very roughly built in stone. 

The garden is a disappointment. We read : — 

'* . . . if the garden, with its many cares 
All well repaid, demand him, he attends 
The welcome call, conscious how much the hand 
Of lubbard labour needs his watchful eye. 
Hence summer has her riches, autumn hence, 
And hence e'en winter fills his withered hand 
With blushing fruit and plenty not his own." 

The garden is now a tangled mass, divided and sub- 
divided, and a prey to disorder and neglect. 

In the centre of the market place stands a noble solitary 
elm, one of the largest in the kingdom, with splendid out- 
spreading branches, covering a large area. Many genera- 
tions must have come and gone since as a sapling it first 
here took root. 

'* The seasons bring the flower again ; 
They bring the firstling to the flock, 
And in the dusk of thee, the clock 
Beats out the little lives of men.*' 

I took up my quarters at a little hostehy called the 
" Bull," on one side of the market place, in full view of the 
poet's residence, one of the quaint old-fashioned inns which 
are fast being swept away by modern improvements. I 
seemed to be pretty nearly the only guest, and the placid air 
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of drowsy quiet which predominated^ both within and with- 
out^ was yery soothing to the nervous system. In the 
evening a glorious full moon spread a flood of pearly silver 
light over the whole surroundings, and converted the homely 
brick architecture into a fairy scene. 

Sunday morning arose bright and cloudless, giving pro- 
mise of a warm and cheerful day. I farst wended my way to 
the church, which is situated a little outside the town on the 
south side, very rural and pleasant, with a large graveyard 
attached. This is remarkable for the floral decorations of 
the tombs. Splendid rose-trees in full bearing are numer- 
ous, and flowers of all hues abound. While I was waiting 
about, two young women came with baskets of flowers, to 
decorate a grave — not a new one — overgrown with grass. I 
thought of Gray's Elegy : — 

** On some fond breast the parting soul relies, 
Some pious drops the closing eye requires; 
E'en from the tomb the voice of nature cries, 
E'en in our ashes live their wonted fires." 

The church is a good specimen of early fourteenth 
century architecture, and with the exception of the chancel 
ceiling, which has been recently tastefully restored, it has 
not been interfered with. The flowing window traceiy is 
very good. The stone is oolite, of good colour and texture, 
and stands the weather remarkably well. The interior has 
nave and aisles, with a clerestory, and a chancel. The nave 
is pewed, with a gallery in the north aisle. This and the 
pews are inscribed with the date of 1765. 

The service was very judiciously conducted, in plain 
fashion, neither high nor low. Whilst it was proceeding I 
was carried back in imagination a hundred years. It was 
1788 instead of 1883, There was Cowper's square pew 
opposite the pulpit, and there he sat in his shrinking 
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timidity^ with the lustre of genius in his dreaming eyes, 
listening to the Calvinistic enunciations of his adviser and 
friend, the quondam slave captain (John Newton). Nothing 
has changed except the fashion of dress. The neat, pretty, 
rustic maidens of to-day are the counterparts of their great 
grandmothers a century ago. 

*' So generations in their coarse decay, 
So flourish these, when those have passed away.'' 

The church, I think, is only once alluded to by Cowper — 

** . . . square tower. 
Tall spire, from which the sound of cheerful bells 
Just undulates upon the listening ear." 

Hard by stands the bridge, a long structure, spanning 
with several arches two branches of the Ouse. 

'*Hark! 'tis the twanging horn ! o'er yonder bridge, 
That with its wearisome but needful length 
Bestrides the wintry flood, in which the mom 
Sees her unwrinkled face reflected bright, 
He comes, the herald of a noisy world, 
With spattered boots, strapp'd waist and frozen locks, 
News from all nations lumbering at his back," etc 

I set out to walk to Weston Park and Weston Under- 
wood, to which Cowper removed from Olney, and near 
which lie the scenes of his most pleasing associations. 

The road is very pleasant, running along the side of a 
gentle eminence, overlooking the wide valley through which 
the Ouse winds its placid course. The day was bright and 
sunny, with just sufficient breeze to temper the heat. At 
about a mile and a half distance a brook crosses the road 
where the woods of Weston Park commence. There were 
the usual ominous warnings against trespassers, but, heedless 
of steel traps and spring guns (which I suspect never existed 
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except in imaginatioD), I pursued the noiseless tenor of my 
way. Climbing the fence, I found a narrow pathway leading 
upwards through the wood, so tangled with undergrowth as 
in many places to be barely passable; and in a half or 
three-quarters of a mile's distance I emerged into the open, 
and made across the fields for the '* Peasant's Nest." 

I was here somewhat disappointed. Instead of the lowly 
cot^ I found a substantial farm-house, with extensive out- 
buildings, such as scarcely bears out the poet's beautiful 
description : — 

*' Once went I forth, and found, till then unknown, 
A cottage, whither oft we since repair ; 
'Tis perched upon the green hill top, but close 
Environed with a ring of branching elms. 
That overhang the thatch ; itself unseen 
Peeps at the vale below ; so thick beset 
With foliage of such dark redundant growth, 
I called the low-roof d lodge the " Peasant's Nest.*' 
And hidden as it is, and far remote, 
Oft have I wished the peaceful covert mine." 

The situation exactly corresponds with the poetry, but 
the house has evidently been rebuilt. From this elevation 
the poet looks out : — 

'* How oft upon yon eminence our pace 
Has slackened to a pause, and we have borne 
The ruffling wind, scarce conscious that it blew. 
While admiration feeding at the eye. 
And still unsated, dwelt upon the scene. 
Here Ouse, slow winding through a level plain 
Of spacious meads with cattle sprinkled o'er, 
Conducts the eye along its sinuous course 
Delighted. There, fiast rooted in their bank 
Stand, never overlooked, our favourite elms, 
While far beyond, and overthwart the stream 
That as with molten glass inlays the vale. 
The sloping land recedes into the clouds. 
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Again crossing some fields^ I re-entered the park on its 
north-east side^ and passed in succession many of the spots 
made memorable in the '' Task." The gates in many cases 
were locked^ bat I managed to climb the fences and to leap 
the ditches. 

The next point in our survey is " The Colonnade": — 

** Not distant fax, a length of colonnade 
Inyites as; monament of ancient taste, 
Now scorned, bat worthy of a better £eite. 
Oar fathers knew the value of a screen 
From sultry sans ; and in their shaded walks 
And long protracted bowers, ei\joyed at noon 
The gloom and coolness of declining day. 
Thanks to Beneyolus,* he spares me yet 
These chestnuts ranged in corresponding lines ; 
And though himself so polished, still reprieves 
The obsolete prolixity of shade." 

This "colonnade" consists of a noble avenne of horse chest- 
nutSy the foliage of which at the time of my visit was 
riddled with insects* 

A small stream enters the park on the north side^ and 
winds round to the east. This is insignificant in itself, but 
in the course of ages it has formed a depression or valley, 
which is thus described : — 

« Descending now (but cautious lest too fast) 
A sudden steep : upon a rustic bridge 
We pass a gulf in which the willows dip 
Their pendant boughs, stooping as if to drink. 
Hence, ankle-deep in moss and flowery thyme, 
We mount again, and feel at every step 
Our foot half sunk in hillocks green and soft, 
Eaised by the mole, the miner of the soil," etc. 

We next come in sight of the celebrated alcove. There 
* Sir John ThrookmortoD, of Weston Hall. 
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are two alcoves not very far from each other, on the slope 
where the park fence turns southward along the west 
houndary. The upper one is in the best repair, and is a 
substantial stone structure, hexagonal in plan, three of the 
planes forming the open alcove, the angles supported by 
stone columns. The other, lower down the slope, is a 
flimsy wooden affair, in a very ruinous condition. It is 
probably the upper one to which Cowper refers : — 

** The summit gained, behold the proud alcove 
That crowns it ! yet not all its pride secures 
The grand retreat from injuries impress'd 
By rural carvers, who with knives deface 
The panels, leaving an obscure rude name, 
In characters uncouth, and spelt amiss. 

. . . Now roams the eye ; 
And posted on this speculative height, 
Exults in its command/* 

Proceeding further, he continues : — 

*' Not less attractive is the woodland scene, 
Diversified with trees of every growth, 
Alike yet various. Here the gray smooth trunks 
Of ash, or lime or beech, distiuctly shine 
Within the twilight of their distant shades.*' 

Here follows a descriptive catalogue of the various trees, 
then : — 

" O'er these, but far beyond (a spacious map 
Of hill and valley interposed between). 
The Ouse, dividing the well-water'd land. 
Now glitters in the sun and now retires 
As bashful yet impatient to be seen." 

We come now to a little dry valley which crosses the 
path, thus described : — 
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*' Here the declivity is sharp and short, 
And such the reascent ; })etween them weeps 
A little Naiad her impoverish'd urn 
All summer long, which winter fills again." 

We now arrive at a square plot in the south-west corner 
of the park^ which is fenced off^ with locked gates. This 
seems to have been originally a plantation of trees, after- 
wards partially cut down and converted into a " wilderness," 
with winding walks bordered with shrubs ; here and there a 
classical pedestal and bust, with inscriptions. This en- 
closure is now utterly neglected and tangled, the pedestals 
covered with moss and lichen, but it is still carefully pro- 
tected from intrusion. I ventured, however, to climb the 
fence and explore the interior. Let us follow the poet : — 
" The folded gates would bar my progress now, 

But that the lord of this enclosed demesne, 

Communicative of the good he owns, 

Admits me to a share ; the guiltless eye 

Commits no wrong, nor wastes what it enjoys. 

Refreshing change ! where now the blazing sun ? 

By short transition we have lost his glare. 

And stepp'd at once into a cooler clime. 

Ye fallen avenues ! once more I mourn 

Your £eite unmerited, once more rejoice 

That yet a remnant of your race survives. 

.* :|r * * * 

And now with nerves new braced, and spirits cheered, 
We tread the wilderness, whole well-roll'd walks. 
With curvature of slow and easy sweep — 
Deception innocent — give ample space 
To narrow bounds.** 

Passing through the wilderness, I again leaped the fence, 
and emerged into the park at its lower or southern extremity, 
where there (Jccurs another avenue or colonnade — 
" . . .the grove receives us next ; 
Between the upright shafts of whose tall elms 
We may discern the thresher at his task," etc. 
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The explanation of this is, that on the opposite side of 
the road at which we have now arrived stand the farm 
buildings of Weston Hall, the former seat of the 
Throckmortons. The hall has been taken down since 
Cowper*s time. Besides the outbuildings, only a few frag- 
ments of walls and gates remain. 

The village of Weston Underwood stands at a little 
distance along the road westward. It is smaller and more 
rural than Olney, many of the roofs being thatched. 

Cowper removed here from Olney in November, 1786. 
In a letter, dated November 17th, he says, ** I lived longer at 
Olney than anywhere. There, indeed, I lived till moul- 
dering walls and a tottering house warned me to depart. I 
have accordingly taken the hint, and two days since took up 
my abode at Weston." 

In a letter of the same date, addressed to Newton, he 
says, " When God speaks to a chaos, it becomes a scene of 
order and harmony in a moment ; but when his creatures 
have thrown one house into confusion by leaving it, and 
another by tumbling themselves and their goods into it, not 
less than many days' labour and contrivance is necessary to 
give them their proper places. . . . We find our- 
selves here in a comfortable dwelling, such it is in itself, and 
my cousin (Lady Hesketh), who has spared no expense in 
dressing it up for us, has made it a genteel one. • . • 
On Wednesday evening Mrs. Unwin and I took possession. 
I could not help giving a last look at my old prison and its 
precincts, and, though I cannot easily account for it, having 
been miserable there so many years, felt something like a 
heart-ache when I took a last leave of a scene that certainly 
in itself had nothing to engage affection. ... I was 
weary of every object, had long wished for a change, yet 
could not take leave without a pang at parting." 

Cowper*s house, called " The Lodge," is the best in the 
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village. It is a detached bnilding of stone, having a range of 
seven windows on each floor, with a tolerably spacious 
garden attached. Here Gowper and Mrs. Unwin remained 
until their removal to Norfolk, in July, 1796. He was 
intensely attached to the quiet scenery of the neighbourhood. 
Under the influence of Lady HesJ^eth, the gentle recluses 
were induced to mix a little in society. They visited with 
some of the gentry of the district. Cowper says: — "We 
visit at Mr. (afterwards Sir John) Throckmorton's, and at 
Gayhurst ; rarely, however, at Gayhurst, on account of the 
greater distance; more frequently, though not very fre- 
quently, at Weston. The rest of our journeys are to Bozeat 
turnpike and back again.*' This mild dissipation rather 
alarmed Cowper's spiritual adviser, John Newton, who wrote 
a letter of remonstrance to Mrs. Unwin, " which," Cowper 
says, '* gave us both a good deal of concern, and she is still 
deeply affected by it." He continues, speaking of the 
gossips : — " They often see us getting into Lady Hesketh's 
carriage, and rather uncharitably suppose that it always 
carries us into a scene of dissipation, which in fact it never 
does." 

When the recurrence of his mental malady, in 1795, 
rendered a removal necessary, on the eve of his departure he 
penned the touching lines " To Mary " : — 

" The twentieth year is well nigh past," etc. 

And on the morning of his journey he wrote on the back 

of the shutter in his bedroom : — 

" Farewell, dear scenes, for ever closed to me ! 
Oh ! for what sorrows must I now exchange you ! " 

The house of Thomas Scott, the commentator, who was 
Kector of Weston, stands in a garden nearly opposite 
Cowper's. A little further along the road stands the 
church, a late Gothic building, with a square tower and 
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some interesting details. There is no longer a resident 
incumbent^ the living being combined with that of Baven- 
stone^ the adjoining parish, and service held only once on 
Sundays. Many of the inhabitants are Boman Catholics, 
the Throckmorton family being of that church. A Catholic 
. church forms part of the remaining hall buildings. 

I had a pleasant walk back to Olney. The wide valley, 
with the placid Ouse meandering on the right, brought to 
mind " The dog and the water-lily " : — 

" It was the time when Ouse displayed 
His lilies newly blown, 
Their beauties I intent surveyed 
And one I wished my own,'* etc. 

The whole neighbourhood is redolent with memories of 
Cowper. About two miles up the stream, within sight, near 
Eavenstone Mill, lies the scene of the ** Poplar Field " : — 

'* The poplars are fell'd, farewell to the shade, 
And the whispering wind of the cool colonnade ; 
The winds play no longer and sing in the leaves, 
Nor Ouse in his bosom the image receives." 

The umbrageous avenues of Weston Park are referred to 
in the touching lines :— 

*' Oh ! happy shades, to me unblest ! 
Friendly to peace, but not to me ! 
How ill the scene that offers rest 
And heart that cannot rest, agree ! " 

Eilwick Copse, about a mile north of Weston Park, is 
the scene of the " Needless Alarm " : — 

'* There is a field through which I often pass, 
Thick overspread with moss and silky grass ; 
Adjoining close to Eilwick*s echoing wood 
Where oft the bitch-fox hides her hapless brood." 
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A little beyond this stand the remains of the Yardley 
Oak, the subject of one of the poet's noblest compositions : 

** Time made thee what thou wast— king of the woods, 
And Tune bath made thee what thou art — a cave 
For owls to roost in. 

Once thy spreading boughs 
O'erhung the champaign, and the numerous flocks 
That grazed it stood beneath that ample cope 
Uncrowded, yet safe sheltered from the storm. 
No flock frequents thee now. Thou hast outlived 
Thy popularity, and art become 
(Unless yerse rescue thee awhile) a thing 
Forgotten as the foliage of thy youth/' etc. 

Clifton Beynes, a short distance to the east of Olney, 
is celebrated in a merrier mood : — 

*' I sing of a journey to Clifton 

We would have performed if we could, 
Without cart or barrow to lift on 
Poor Mary and me through the mud. 
Sle, sla, slud, 
Stuck in the mud, 
Oh, it is pretty to wade through the flood ! 

" So away we went slipping and sliding, 
Hop, hop— a la mode de deux frogs ; 
'Tis near as good walking as riding 
When ladies are dress'd in their clogs. 
Wheels, no doubt. 
Go briskly about. 
But they clatter and chatter and make such a rout,'* etc. 

From the localities our minds are instinctively turned 
to the man whose association gives the charm to the neigh- 
bourhood. Will the works of the timid, shrinking hypo- 
condriac stand the test of time and hold their place in 
English literature ? They have already been subjected to 
the criticism of a century, with all its changes of taste and 

D 
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fashion, and have not suffered by the ordeal. Gowper is 
essentially the poet of the middle classes. He is true to 
nature, but it is nature within a restricted range. He 
illustrates common sense and common feelings. Like his 
own favourite river, he is usually placid and gentle, but 
when disturbed by a sense of injustice or wrong, he can 
pour forth a torrent of indignation with overwhelming force. 
He is always perfectly intelligible. The descriptions he 
presents and the emotions to which he gives utterance are 
generally of a very obvious character. These qualities of 
themselves would not constitute a poet, but when the spark 
of genius lights upon them they are kindled into brightness 
and warmth. He has the art of calling up, in a few simple 
words, wonderful pictures, whether descriptive or emotional. 
Take as an instance the " Loss of the Koyal George " : — - 
*• Toll for the brave, 

The brave who are no more, 
All sunk beneath the wave 

Fast by their native shore. 

" Eight hundred of the brave 
Whose courage well was tried 
Had made the vessel heel, 
And laid her on her side. 

** A land breeze shook the shrouds, 
And she was overset ; 
Down went the Royal George, 
With all her crew complete. 

'* Toll for the brave ! 

Brave Kempenfelt is gone ; 
His last seafight is fought, 
His work of glory done. 

'* It was not in the battle, 

No tempest gave the shock ; 
She sprang no fatal leak, 
She ran upon no rock. 
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** His sword was in its sheath, 
His fingers held the pen, 
When Kempenfelt went down 
With twice four hundred men. 

« Weigh the vessel up 

Once dreaded by onr foes, 
And mingle with onr cup 
The tear that England owes. 

" Her timbers jet are sonnd. 
And she may float again, 
Full charged with England's thnnder, 
And plough the distant main. 

" But Kempenfelt is gone, 
His victories are o'er, 
But he and his eight hundred 
Shall plough the waves no more." 

The language is simple, even to baldness ,* the ideas are 
natural and obvious ; yet no one can read the ode without 
the impression of a grand and solemn feeling. 

What, then^ is the subtle element which has given yitaHty 
to the poetry of Gowper, and preserved it from the abyss of 
failure and the limbo of mediocrity? The eighteenth 
century gave birth to many votaries of the Muse, but how 
many are remembered at the present day ? Dryden 
belonged to the previous century. The genius of Pope has 
given him a high place in the roll of fame, but his style is 
too artificial and his tone of thought too conventional for 
the taste of the present age. Of the worthies commemorated 
by Johnson in his Lives of the Poets, of how many can it 
be said, not that their works are studied and admired, but 
that even their names are remembered ? Who knows any- 
thing of Stepney and Walsh, Puke and King, Sprat and 
Hu^MBs, Blackmore sind Fenton, Yalden and Hammond, 
with many others now forgotten ? Yet these are deemed by 
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the great lexicographer worthy of a niche in the temple of 
fame. Parnell and Gay, Somerville and Collins, Dyer and 
Akenside, Shenstone and Mallet sarvive as names, hut it 
may he said of their memories, Stant nominis umbrce, A 
few yet maintain their hold on the puhlic notice. The 
stately march of Gray still captivates. The "Seasons'* 
of Thomson, in spite of a certain amount of turgidity and 
homhast, have not ceased to charm hy their vivid descrip- 
tions of nature. Falconer, in his "Shipwreck," has touched 
with a powerful hand the chords of human nature and life. 
Blair's "Grave," notwithstanding its suhject, contains a 
rich vein of true feeling; and Young, in spite of his 
swelling and somewhat obscure style, has attained a high 
level of poetical expression. None of these, however, 
can be considered as popular poets. They none of them 
freed themselves from the trammels of the conventional 
ideas and style of their age. It was reserved for two 
men, at the latter end of the eighteenth century — one a 
humble Scottish peasant, and the other an obscure English 
hypochondriac, to initiate a revolution in the poetic thought 
and feeling of the nation. Throwing off the trammels 
within which poetical expression had been confined, 
adopting ideas and thoughts common to all, appealing 
to nature in her outward aspects and inward workings, 
extending their sympathies to every flower that blows and 
every emotion which agitates the human mind, they drew 
out by a subtle charm the music of the chords which 
vibrate in every heart. Far different as were their characters 
and themes, there was much common to both. Each had 
the true poetic afflatus, without which all attempt at song is 
vain. Each had the same scorn for everything unjust, mean 
or vile. Each was gifted with a vivid sense of humour. 
Compare, for instance, John Gilpin's ride with Tarn o' 
Shanter's scamper. Each possessed true religious feelings 
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and aspirations, obscured though they were in Burns, yet 
tenderly and beautifully shown in the " Cotter's Saturday 
Night." A strong patriotic feeling inspired them both ; 
witness the " Scots wha hae " of the one, and the " England, 
with all thy faults I love thee still," of the other. Both 
have the same free, transparent style, expressing popular 
ideas in popular language; and both have their reward 
in the loving admiration with which their works are still 
regarded by the masses. The popularity of neither is yet 
on the wane ; and in spite of the erotic effusions on the . 
one hand, and the enigmatic obscurity on the other, it 
is likely to be still maintained. No doubt, poets of a 
higher order are now in the zenith, but there is still room 
for the modest, retiring poet, who so tenderly and powerfully 
gaye expression to the common feelings of the common 
race. In one characteristic, Gowper resembles Tennyson. 
Nothing could be more diverse than the styles of the two 
poets, but each of them has a style which belongs to nobody 
else, and which by its peculiar ring intimates its authorship. 
Cowper does not belong to either the transcendental, the 
spasmodic, the metaphysical, the enigmatical, or the satanic 
school, but his wonderful power of word-painting, the purity 
of his sentiments, his association of noble thoughts with 
common things, his humour, and the tenderness of his 
sacred poetry, not to speak of his charming letters, will 
always command for him a high place in the literature 
of his country. 

And thus ends my pilgrimage. 
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A DESCRIPTION OF THE 24.EDRA HAVING ONLY 
TRIAD SUMMITS AND FOR FACES ONLY 
PENTAGONS, HEXAGONS, HEPTAGONS AND 
OCTAGONS, WHICH ARE REDUCIBLE TO 
THE REGULAR DODECAEDRON. 

Bt thb Rbv. THOMAS P. EIBEMAN, M.A., F.B.S. 

Thb tables following are a complete compartment of results 
obtained by the method expounded in my paper (P) at page 
49 of volume xxxvii of these ProceedingB. They are, like 
most mathematical results, of no further use than to prove 
the power of the method, which is here to be measured 
inversely by the number of repetitions in the processes of the* 
same result. The number of the 24-edra whose labels 
(P 12) are here given, and of which no two are alike, is 607. 
Each label has the symbol m^, shewing that the solid is 
reducible by the rules in (P) to c di£ferent bases, and will be 
by those rules c times constructed, by operations on the 
fundamentals 6^, 6*6^, 7*5", S^S^*, &c. A large number, 
but far less than half of these repetitions, have occurred and 
been e£faced in the operations on the fundamental 6^', which 
alone have been performed. I have no doubt that the 
hundreds of these 24-edra would become thousands, if all 
the fundamentals were to be handled in the same way. 

Of these 607 labels, 208 carry m^, 218 carry m,, 79 m,, 
85 m^y 17 Wg. and 10 m^. 

All the figures are before me, as well as those of nearly 
two hundred 28-edra, 22-edra, &c., which have had to be 
constructed. Their number shuts out all idea of engraving 
them. I give the 24-edra, because they are required in 
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answer to a question in The Educational Times, in which 
there is not space for a solution. 

The labels will be intelligible to the reader of (P). 
Under each partition A, B, &c., of 182, after the proper name 
in symmetry, come the symbols of the frames, then m^, and 
next the window-symbol (P 21). All the 5-gons are to be 
found in the frames and windows. I have not thought it 
necessary to give the wallings of the frames, except in part, 
where it was required to distinguish by them labels having 
like frames and windows. For this purpose I have also 
used compared enumerations of like edges AB, of like 
summits ABC, and sometimes the circuits about like faces. 
See, for example, the labels I, 20, and I, 21, in which one 
solid has and the other has not a 7-gon whose circuit is 
5555555. Here = means, is bounded by. In the same labels 
the note 8^ = 8 means that the S-gon wall has one ray- 
point in three di£ferent frames. Other labels of other 
solids may be found exactly like some of these ; but they 
will di£fer in their fundamentals, and other distinctions will 
easily be marked on the figures. 

The abbreviations used are the following : — 

Az., for azonal or zoneless ; 

Zo., for zoned or zonal ; 

Asym., for asymmetrical ; 

2'ple, 8'ple, &c., count the repetition of configuration in 
revolution about a zoneless axis ; 

Monch,, for Monarchaxine ; 

Tetrarch., for Tetrarchaxine ; 

Triax., for Triaxine ; 

Moz., for Monozone ; 

Mox., for Monaxine; 

Hetz., for Heterozone ; 

Het, for Heteroid (not janal). 

Horn., for Homozone. 
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Zoneless polar edges are written (AA)^, the index 
denoting 2-ple repetition. 

I have omitted the 6 in the suffix of the frame symbols, 
4^ and 4ooo6. 

The method explained in (P) is accurate and sufficient in 
its rules for the direct construction of the thousands of these 
24-edra, or (24 + a?)-edra. 

I am not sure that these results would be worth record- 
ing, if the connexion of the limited question which they so 
far answer with the names of the French Academy and of 
Professor Cayley, had not made it worth separately solving. 
The complete Theory of the Polyedra I have given elsewhere. 

Of the five classes P,^, P^t, R,4t, Rj^, and S„, only the 
first two here occur. Of the second class are P 86, P 43, 
P 46, P 76, of which the first will supply two, and the others 
each one, to the class Rj5t = Vid. (P 21). 









A. 8*5». 


1. 


Horn. 


Triax. 


ilO.0 ilO„, /»!, 68(W, 88« = 4. 




• 




B. 88765". 


1. 


Moz. 




1.3.3,4000, m,, 460*0». 


2. 


Moz. 




ilO„ilO,o; m^, 680H)». 


8. 


Asym. 




C. 8»6»5«. 


1. 


Moz. 




e., 7.; m., W=4; 860'H)*. 


2. 


Asym. 




i6„i7.;mi, W=8. 



D. 827^2518. 

1. 2zo. Mox. Het. iSg, ilO^; m^, 880^, 480«0*. 

2. 2-ple Mox. Het. l3l,l,l32,;m„W= 11, 652=2. 
8. „ „ „ 4oo, i4oo, i4o8 ; m^, 66*= 1 = 65^ 
4. „ „ „ 4oo, i4ooo, i4ooo ; m4, 66* = 1 = 55*. 
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6. 2-ple Mox. Het. tlO,, ilO,; mi, 88«=1=77*. 
„ i7„ il,; m„ W = 2, 88"= 1 = 77". 
„ i9„t9,;mi, 88«=1 = 66". 

„ i9„i9,;m„ 88«=1=77". 

»9„t78; wii, W=l, 86=3. 

i9„i7,; m„ W=l, 86=1. 

i9„t7g;mi,W=l, 86=2. 

l„iS„4„„;mi, W=112. 

i8g,t9, ;JM,, ■W=l. 

1,. i8„ t6, ; wi,. 

6„6,; m„ W=4. 



6. „ 

7. „ 

8. „ 

9. Asym. 
10. „ 

n. 

12. 

13. „ 

14. „ 

15. „ 
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E. 8"76*5i». 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 



Moz. 



Asym. 



tlO„ i8, 

i8g, i7g 

■l-s' ^»> ^a» ■'■8 
8j, 3j, 3, 
i8g, i9, 
i9„ i6, 

t8„ i7, 
i8„ i6, 
i8„ i7, 
t6„ t7. 



i8„ i5. 

Is' ^8> !•> ^^OO 

1., Is. *4ooo 

» >> »> 

1.. 2«, i4^ 

>> >> >> 

9t >> >> 



m^, W = 
m^, W= 
m„ W= 
m„ W= 

m„ W= 



880*0*. 
= 1; 880*0*. 

= 1; 680H)». 

= 11111; 440H)*. 
= 2; 6400*. 

= 1. 
= 1. 
= 2. 



TOi, W=2. 
11. 
1. 
1, 
2. 
11. 
113. 
122. 
13, 
13, 
4. 



m„ W 
m„W 

TO«, W 
TO,, W 

m„W 
m„ W 

OT,, W 

»«,. W 



886 = 0. 
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I. 


87»6»6". 






1. 


Moz. 
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16. 
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20. 




99 99 99 99 J 


TO^, W=18, 


8.= 


= 3, 7=6'. 


21. 


tf 


99 99 99 99 


; TO,, W=18, 


8.= 


= 8, 7±6'. 


22. 


if 


99 99 99 99 i 


• TO,, W=112. 
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45. 


99 


46. 
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99 
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m„ W=112,8=6565^77 = l. 
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m„ W=13. 
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OF THE 24-EDRA. 



68 



58. Asym. 1„ 2^ i4oo , 


; »»„ W=8. 
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; mj, W=8. 




63. , 


9 >9 99 >9 


wjj, W=12. 




64. , 


»3„ t4oo 


; m,, W=6, 


87=1. 


65. , 


9 >> >> ) 


TO,, W=6, 


87=0. 
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69. , 


9 J> » J 


TO,, W=28, 


77=0, 86=2. 


70. , 


9 »> >9 ] 


TO,, W=28, 


77=1, 86=2 


71. , 


9 99 9> J 
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89. , 


9 99 99 9 


TO,, W=13, 


76=4, 86=1. 
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m„ W= 

m4, W= 

m*, W= 

m4, W= 



„ ; TOi, W= 



^4> 



w= 
w= 
w= 
w= 
w= 

L«» *»000> *«!> W 
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4. 

112. 

22, 

22, 

3, 

8, 

8, 

8, 

3. 

3, 

12, 

12, 

8. 

12. 

22. 

24. 

128. 
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REMARKS UPON THE THEORY OP HEREDITY. 
By W. a. HERDMAN, D.So., P.R.S.B., 

PBOVB880B OF NAlTUBAL HI8T0BT III UHZVBB8ITT OOLLBOB, LIVBBPOOL. 

My object in this paper is to inveBtigate how far the Yarioiis 
cases of Mental Inheritance, bronght forward and discnssed 
at a recent meeting of this society, can be accounted for by 
Mr. Darwin's hypothesis of ** Pangenesis, " or some modifi- 
cation of it. 

Mental inheritance, it seems to me, should not be con- 
sidered alone, but along with a great number of connected 
phenomena, including not only physical inheritance, but also 
all such cases as the deyelopment of gemmsB, or buds, into 
perfect animals or plants, the reproduction of lost limbs and 
other parts in some organisms, the growth of small pieces of a 
body into perfect individuals, the various kinds of Partheno- 
genesis, and the healing of wounds. All of these are cases in 
which something which went before is reproduced more or less 
perfectly, always sufficiently to indicate a connection between 
the two organisations ; as, for example, when a Lobster or a 
Salamander grows a new limb in the place of, and very 
similar to, one which has been lost ; or when a Coral or a straw- 
berry plant develops as a bud a new individual which can 
scarcely be distinguished from the parent form. It seems 
probable that all of these are modifications of one process, 
and ought therefore to be accounted for in the same way. 
Darwin's "Pangenesis" and Galton's "Theory of Heredity" 
appear, both of them, to be more or less applilsable to all the 
cases referred to above, and are entitled, I believe, to more 
serious consideration than seems to have been given to them.^k 

Let us first examine some of the phenomena to be 

*For a disonssion of Pangenesis, see (Walton's Hereditary Oenitu.—r 
Maomillan, 1869 (p. 863), Bibot's Heredity. —Kxd^ & Co., 1875 (p. 276), 
and Brooks' Heredity.— Mxuphy & Go., Baltimore, 1888 (p. 48). 
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accounted for, with the object of finding ont what they have 
in common. 

When a simple Protozoon (e.g. Protamceba) gives oflf a 
piece of protoplasm which develops into a Protozoon like the 
parent form, there is nothing very remarkable in the almost 
perfect resemblance, since the young individnal was merely a 
sample of the parent and possessed all its characteristics with 
the exception of size. When a Hydra produces a new in- 
dividnal by gemmation, or when it is artificially divided into 
several pieces each of which develops into a complete Hydra, 
the region or fragment which possesses this power of re- 
producing the entire body is composed of a number of cells, 
and in both cases some of these cells are derived from the 
ectoderm and some from the endoderm, the two layers of 
which the body of Hydra is formed, so that in this case 
also the gemma which produces the new individual fairly 
'' represents " the body of the parent. Then in the case 
of higher forms, such as some worms, where a complete 
animal can be produced from a part, the body is composed of 
three layers — ^the ectoderm, the mesoderm, and the endoderm; 
and it is necessary for the success of the experiment that the 
fragment cut off should contain cells belonging to the three 
layers. In short, it has come to be regarded as a rule of 
universal application in biology, that when an organism 
reproduces by gemmation, the gemma must contain repre- 
sentatives of aU the primary layers of the parent's body.^ 

* Throughout the yarious and oomplioated methods of gemmation 
ocourring amongst the Tnnioata, the bud appears invariably to consist of 
epibUstio, mesoblastic and hypoblastio outgrowths from the parent's body, 
and these are developed into the ectodermal, mesodermal and endodermal 
tissues of the adult. The Polyzoa have been regarded as forming a 
remarkable exception to this rule, but Professor Haddon has recently 
shown {Quarterly Journal of Microscopical Science^ 1883, vol. xxiii, p. 516) 
that probably in this group of animals, as in all others which reproduce by 
gemmation, representatives of the three primary germinal layers enter into 
the formation of the bud. 
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Then again, when a tadpole's tail is ont off and a new 
one doTelops in its place, the new tissnes — ediodermal 
mesodermal, and endodennal — are all deyeloped from 
tissnes of the same natore in the oreatnre's body; and 
the healing of wounds may, I think, be considered as another 
example of the same process, where, howeyer, the result is 
not so perfect. In none of these cases haye we one cell or 
one set of cells developed into a different kind of cell, bnt we 
always find that the various parts of the new individual or 
organ are developed, each from a cell or set of cells of itd 
own kind in the parent body. And hence it is very difficult, 
if not impossible, for a biologist to imagine such an occur- 
rence as an epiblast cell giving rise to a hypoblast tissue, 
or a bud composed of mesobl^st alone developing into an 
animal with organs which are usually derived from epiblast 
and hypoblast. 

When, however, we come to Gamogenesis, or sexual 
reproduction, we have what is apparently a single call, the 
fertilised ovum, formed by the fusion of two cells — ^the male 
and female elements — developing into the entire body. But 
we have seen that in cases of gemmation there is reason for 
believing that the gemma invariably contains representatives 
of all the layers of the parent body ; and I see no reason why 
we should not believe the same of the ovum, which is some- 
times as large as a gemma. It may be objected that the ovum 
is unicellular, while the gemma is always composed of more 
than one cell ; but in some gemmsB there are very few cells 
indeed, and we know of interesting and instructive cases, 
which may be regarded as transitional between multicellular 
gemmsB and unicellular ova, in the shape of the winter 
eggs of some Sponges and the statoblasts of some Polyzoa, 
these being cases of peculiar gemmad in which a number of 
originally distinct cells become closely united during a dor- 
mant period previous to development. It is conceivable, and 
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I think not improbable^ when viewed in the light of the 
facts jnst stated, that the fertilised ovum, thongh apparently 
nnicellalar, may be really very complex in structure, and may 
contain representatiTes of all parts of the parent's body, and 
when this is admitted, the main difficulty in granting the 
assumptions necessary for Pangenesis has been got oyer. 

Darwin's " Provisional Hypothesis of Pangenesis," as he 
modestly calls it in hia Variation of Animals and Plants 
under Domestication (vol. ii, p. 857), is briefly as follows : — 
** Every cell of the animal's body, so long as it is not too 
highly differentiated, throws off gemmules which are capable 
of multiplying by fission, and which retain the characteristics 
of the cells from which they arose, and are capable of re- 
producing them at some future period by developing into 
similar cells. These gemmules are transmitted to the off- 
spring by means of the reproductive elements, and may 
remain dormant in the new individual for a time, or even 
through a number of generations. When they finally 
develop into cells, it is as a result of their affinity for allied 
gemmules produced before them, and which have just attained 
their full development." In his work on Variations under 
Domestication (1868), and also in the Descent of Man 
(1882), Darwin makea use of Pangenesis in explaining the 
most diverse instances of heredity, and points out that the 
hypothetical dormant condition of the gemmules accounts for 
the facts of atavism, while the inheritance of characters at 
corresponding periods of life in the parent and the offspring is 
the natural result of the assumption that the development of 
the gemmules depends on their affinity for other gemmules 
previously developed. 

A few years previous to Darwin's enunciation of Pan- 
genesis, Herbert Spencer, in his Principles of Biology (vol. i, 
chap. 8, 1864), in discussing heredity, assumes the existence 
of ''physiological units," which are not cells but which 
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appear like Darwin's gemmnles to be derived from cells, 
to have the power of afterwards developing into similar oells, 
and to be stored np in great numbers in the prodnotive 
elements, which thns contain representatives of the whole 
parent body. This suggestion of Mr. Spencer's in its 
essential featores seems very similar to Pangenesis bnt is 
less completely worked oat, and hence it need not be con- 
sidered separately. 

In 1876, Mr. Francis Galton, F.B.S., read before the 
Anthropological Institute, A]Theory of Heredity (see Journal 
of the Anthropological Institute, vol. v, p. 829), which is 
essentially a modification of Pangenesis. He calls the sum 
total of gemmnles contained in the fertilised ovum, '^ stirp," 
a very convenient term ; and considers that not all the gem- 
mules in the stirp achieve development during that gener- 
ation, but only a few, which may be regarded as comprising 
the dominant gemmnles of each '^ segmentation" or division, 
of which there are assumed to be a number in the stirp. The 
rest of the gemmnles remain latent, and, according to Galton, 
multiply by fission, and are passed on in the reproductive 
elements or buds to the next generation. According to this 
theory, it is obvious that the cells of the body of the offspring 
are not formed by the development of gemmnles arising from 
the cells of the body of the parent, but by the development 
of gemmnles from the stirp of the parent; hence the offspring, 
both stirp and body, is connected with the stirps of preceding 
generations and not with the bodies. This is an important 
difference between Galton's theory and Pangenesis. 

The apparent inheritance of characters acquired for the 
first time in a parent is not accounted for by this theory of the 
relationship between stirps only ; but Galton argues that the 
appearance of such characters in the offspring may not be a 
true case of inheritance, as it is possible, if not probable, 
that the conditions which gave rise to the acquired character 
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in the parent may have affected, not merely the cells of the 
region where that character appeared, bnt also nndifferentiated 
cells over the whole body, and especially those of the repro- 
dnctive elements. Hence the residnal gemmnles, which form 
that parent's part of the stirp of the offspring, would have 
impressed npon them a modification corresponding to the 
character acquired by the parent, and consequently that 
character might make its appearance either in the immediate 
offspring or in some future generation. 

Let us now examine the assumptions upon which these 
two theories, Darwin's and Galton's, are based. The first is 
that cells give off small particles called gemmules, which are 
too small to be visible with the highest powers of the micro- 
scope, but which have the power of reproducing the whole 
cell. Now, I see no objection to this from a biological point 
of view. We are familiar amongst the lowest organisms with 
oases of cells (e.g. Torxila) which give off minute portions of 
their protoplasm in the form of buds which develop into 
organisms exactly like their parents. These give off similar 
minute buds, and so the process goes on, generation after 
generation. Hence I have no difficulty whatever in admitting 
that it is possible, or even probable, that undifferentiated cells 
have the power of throwing off gemmules such as those made 
use of by Darwin and Galton. 

The next assumption is that these gemmules have the 
power of reproducing by fission, and I think no biologist who 
grants the possibility of their existence will deny them this 
power. Fission is the simplest method of reproduction we 
know of, and is performed by the majority of lowly developed 
organisms. In fact, in many of the simplest forms it seems 
to be the natural result of abundant nutrition. Protamceba 
feeds, increases in size, and then divides* by simple fission 
into two individuals. It is difficult to imagine living gem- 
mules formed of simple protoplasm existing in a healthy 
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body without being nourished ; and hence the reproduction 
of gemmoleB might almost be removed from the list of 
assumptions, and considered as a necessary conseqnenee of 
the existence of the gemmoles. 

One of the assumptions of Pangenesis is, that the gem- 
mules circulate freely throughout the body. This power is not 
necessary for Galton's theory, where the cells of the parent's 
body do not affect or help to form the stirp of the offspring, 
but there can be no difficulty in granting the possibility of 
this power of locomotion. We know of several different 
modes of locomotion which are found in unicellular animals 
and plants of the simplest structure, and amongst the un- 
differentiated cells in the bodies of higher animals. We see 
small pieces of protoplasm given off as buds from the body of 
a Protamaba, moving by amodboid motion, and giving off in 
their turn small portions which also have the power of loco- 
motion ; and it would be quite natural, and according to the 
principle of continuity, to suppose that if much smaller par- 
ticles, the gemmules, were given off, these also would possess 
the power of amoeboid motion. 

So far I have no difficulty in accepting either Pangenesis 
or Galton's theory. The two or three assumptions are not 
only quite possible, but even, I think, probable from a bio- 
logical point of view; but when we pass on to the development 
of a new body or organ from the gemmules of the stirp, I 
find it difficult to imagine the process, on account of a 
practical — it might almost be called an histological — objection, 
which seems to apply to both theories. Darwin imagined, if 
I understand the description of Pangenesis rightly, that the 
gemmules lie in many if not most cases between the cells of 
the bud, embryo or body, and in that position, and as the 
result of the development of other related gemmules, develop 
into new cells. Now of course we cannot expect to see the 
gemmules themselves lying between cells; but as the cells 
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are clearly visible nnder moderate powers of the micro- 
scope^ I think it is not too much to expect that we should 
see some traces of the later stages at least of the develop- 
ment of gemmules into new cells. But, so far as I am 
aware^ there is no evidence that such a process ever takes 
place. 

Galton seems to suppose that in the early stages of the 
development of the ovum, the gemmules^ by separating 
into groups according to their affinities^ cause the phenomena 
familiarly known as ** segmentation/' but if I understand 
him rightly, he allows, at later stages of development or 
in the adult body, the gemmules to wander from cell to 
cell, or to become intercellular in position and then develop 
into new cells, and consequently his theory seems open 
to the same histological objection which I have urged 
against Pangenesis. In the most careful and trustworthy 
observations which have been made upon the development 
of animals or organs it has, I believe, been invariably found 
that no cells originate except by the reproduction of pre- 
existing cells. Hence I would suggest, as a modification of 
Pangenesis or of Mr. Galton's theory, that the body of the 
new individual is formed, not by the development of gemmules 
alone and independently into cells, but by the gemmules in the 
cells causing by their affinities and repulsions these cells so to 
divide and re-divide as to give rise to new cells, tissu>es and 
organs. 

Commencing with the fertilised ovum, we have a single 
cell containing all the gemmules of the stirp along with 
more or less food material. These gemmules then separate 
into two masses, thus causing the first segmentation furrow. 
In each mass further internal separation of gemmules 
takes place, causing further superficial segmentation; and 
so the process goes on, till at the close of segmenta- 
tion we have a young embryo formed of a number of 
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blastomeres or embryonic cells, each containing a mass of 
gemmnles, differing in certain characters from the gemmnles 
in the other blastomeres, and destined to give rise to a 
particular region or organ of the future body. It is natural 
to suppose that this process would continue unchanged 
during the life of the individual, and that when a blastomere 
has developed into hundreds or thousands of cells, each of 
these cells would, if not too much differentiated, contain some 
of the gemmules of the original blastomere or their descen- 
dants, and consequently would still be liable to be '^ drawn 
asundei:" into two cells by the activity of the contained 
gemmules. A number of recent careful researches into cell 
division have shown that that process is in most cases 
preceded by a series of remarkable changes, which have been 
minutely described in many different kinds of cells under the 
name of '^karyokinesis."* These changes take place in the 
nucleus, and seem to indicate that division is the ^result of a 
very considerable amount of activity in that, the central, region 
of the cell. This appears to me distinctly in favour of my 
suggestion, that the division of cells is the result of the 
activity of the gemmules derived from the stirp, and that 
these gemmules develop into cells only in the sense of 
causing pre-existing cells to divide, and by influencing these 
cells in such a way as to modify them into cells similar to 
those from which the gemmules were originally derived. 

With this modification, it seems to me that Pangenesis — 
or, better still— Galton's theory does not require any improb- 
able assumptions, is not opposed to any fact or principle of 
Biology, and if it is found sufl&cient to account for all observed 
phenomena of inheritance, mental and physical, gemmation, 
reproduction of lost limbs, healing of wounds, etc., should be 
accepted as the theory of Heredity. 

* See Onnniagham, Quarterly Journal of Microscopical Science, 1882 
(vol. zzii, p. 86). 
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I shall now briefly indicate how this theory can be made 
to account for the various cases of inheritance or non-inheri- 
tance brought forward at the last meeting of this society. 
First, a case of ordinary inheritance, where the offspring 
combines the character of both parents, may be explained as 
follows : — Two stirps (i.e. the father's and the son's) which 
have a common origin will naturally contain similar gem- 
mules, and when the dominant gemmules of these stirps 
develop they will naturally give rise to similar bodies. But 
the stirp of the son is formed partly from the stirp of the 
father and partly from the stirp of the mother, and hence 
will combine their characters. Consequently when there is 
no complication the offspring will exhibit a combination of 
the characters of the parents. 

Then a case where the offspring resembles one parent 
only may be explained as an instance in which, in the stirp 
of the son, the gemmules derived from the paternal and 
maternal stirps were to a greater or less extent antagonistic — 
for it iB probable that gemmules, like all organisms and cells, 
are subjected to a struggle for existence— and where in the 
struggle the paternal gemmules, let us say, were dominant — 
the result being that the son would resemble the father only. 

A case of atavism, where the offspring resembled neither 
parent, but exhibited the characteristics of an ancestor 
perhaps several generations back, might be due to either of 
two causes, or possibly to a combination of them. Let us 
suppose a boy resembles one of his great-grandfathers more 
than any of his more immediate ancestors. Such a case 
might be due — (1), to certain of the paternal and maternal 
gemmules in his stirp being antagonistic and neutralising 
each other so as to allow some other gemmules descended 
from the great-grandfather's stirp to become dominant ; 
or (2), to the great-grandfather having possessed some 
character so unusually developed that the corresponding gem- 
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mnles in his stirp became exhansted, and were nnable to 
reprodnce that character in the stirps of the grandfather 
and of the father, but had become so dominant in the 
stirp of the son, on account of the prolonged period of 
repose during which they had been merely multiplying 
and remaining dormant, that they were able to mask to a large 
extent the action of the paternal and maternal gemmules, and 
so reproduce the characteristics of the great-grandfather. 

Where the characters of a race or a nation have become so 
pronounced and persistent as almost to defy extinction, as in 
the case of the Jews, it may be that these characters originated 
(i.e. were first strongly marked) in an ancestor in whose case 
the corresponding gemmules of the stirp did not become 
exhausted, and where consequently the stirps of the offspring 
would possess these gemmules (or their descendants) in a 
dominant condition. Then heredity may have been aided by 
natural selection and marrying within the tribe, so as to cause 
what maybe spoken of as a saturation of the gemmules of the 
race with these peculiar characters on account of those in- 
diyiduals surviying in which these characters were best 
marked; the result of which would be that changed con- 
ditions and intermarriage with members of other races which 
had not such pronounced and persistent characters would for 
long haye little apparent effect. 

The interesting case of supposed non -inheritance, where 
the offspring of two deaf mutes could hear and speak,* may 
be explained as an instance of atavism, where the peculiar 
configuration or deficiency of gemmules in the stirps of the 
parents which caused their deaf-mute condition was overcome 
or made good in the stirp of the offspring by more ancestral 
gemmules which had been few in number and dormant in the 
parental stirps. In such a case as this, if the normal offspring 
married a deaf-mute it would be natural to suppose that 

See Bibot'B Heredity (p. 42). 
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the ancestral deaf-mute condition might re-appear in their 
offspring. 

Those cases of pecnliar mental characteristics which 
there is good reason to believe appear for one or two 
generations and then die out * may, I think, be explained in 
mnch the same way. A peculiar mental condition — some 
form of great genius, for example — ^is, I suppose all will admit, 
accompanied by some peculiar configuration of nerve-cells in 
the brain, and that is the result — ^neglecting training, which I 
shall discuss presently — of a peculiar configuration of gem- 
mules in the stirp. Hence such an individual (A), if the 
peculiar develop^ient of his nerve-cells has not exhausted all 
the corresponding gemmules, and that no doubt happens in 
many cases, will hand down to his offspring a tendency 
towards the same mental condition which will appear in this 
generation (6), if not diluted or masked by maternal gem- 
mules in the stirp. In the next generation (G), these 
peculiar gemmules will be still more liable to be masked, as 
they have been now diluted by gemmules from the stirps of 
both mother and grandmother; and besides, atavism may now 
come in so as to obliterate the peculiar configuration of 
gemmules by causing reversion to the normal characters of 
the ancestors previous to (A), who was, of course, an abnormal 
and quite exceptional individual. From this there is very 
little chance of (G) having his grandfather's genius, and 
there is still less chance of its being handed down to the next 
generation (D). 

Even a case of sudden mental conversion, of a man 
acquiring certain mental peculiarities late in life, which 
might be thought inexplicable by heredity, need not, I think, 
present any difficulty. The mental condifion acquired was, 
of course, the consequence of a peculiar configuration of 
nerve-cells in the brain, and previous to the attainment of 

* See Bibot*8 Heredity (p. 801). 



REMARKS UPON THE THEORY OF HEREDITY. 89 

this peculiar configuration that mental condition could not 
arise ; hence the mental condition may be explained (neglect- 
ing training) simply as the result of the deyelopment of 
nerve- cells caused by the activity of the gemmules of the stirp. 

The interesting ease, in which a large proportion of a 
certain number of children from amongst the most wretched 
and apparently most degraded of our population turned 
out well when placed under totally changed conditions of 
existence, has been brought forward to show, I suppose, the 
great effect of training or external conditions in neutralising 
or totally obliterating inherited characteristics ; but it may, I 
think, be explained in another way. The stirps of these 
children were by our hypothesis derived from the stirps of 
their parents, and the component gemmules were consequently 
very little affected by the external conditions in which the 
parents were placed ; and their tendency would naturally be, 
when placed under new conditions, to develop into people 
similar to what the fathers and mothers would have been 
under these new conditions, and not similar to what the 
fathers and mothers were under the old conditions. And 
besides, atavism would no doubt act in some cases. Here, of 
course, statistics are required ; but it is very possible that 
many of the children had comparatively near ancestors in 
a better condition of life, and contained gemmules in their 
stirps in a dormant but multiplying condition, which were 
derived from the stirps of their ancestors, and might at any 
time cause a reversion to ancestral characteristics. 

It is scarcely necessary to point out the application of 
my theory to such cases as the transmission of characters by 
gemmation, and the reproduction of lost limbs. If a Hydra 
bud composed of ectoderm and endoderm cells becomes a 
Hydra like the individual from which it grew, it must be 
because its ectoderm cells contain gemmules of the same 
kind as those in the ectoderm cells of the parent, and which 
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will consequently, when they become actiye, cause the cells 
in which they lie so to divide and grow as to form an 
ectoderm with the proper characters: and similarly for the 
endoderm. In the same way, an Ascidian gemma develops 
into an organism like its parent, because its young ectoderm, 
mesoderm and endoderm cells contain gemmules of the 
same kind as those which formed the corresponding layers 
in the parent, and it is only natural to suppose that similar 
gemmules will mould their enclosing cells into similar tissues 
and organs. 

In two of the cases discussed above I have neglected 
training, education, or nurture, as being of comparatively 
little importance, as is shown by the results of Mr. Galton's 
researches on this subject. For the statement of his ex- 
perience I would refer you to his interesting paper "On 
the history of Twins as a criterion of the Relative Powers 
of Nature and Nurture" (Journ. Anthrop. Inatit., vol. v, 
p. 891, 1876), where you will .find that he comes to the 
conclusion that, omitting exceptional cases of nurture and 
considering ordinary cases only, nurture goes for very little 
and may be almost ignored.* He gives the following striking 
instance of the failure of nurture to effect anything in the 
case of one of the lower animals : " Consider the history of 
the cuckoo, which is reared exclusively by foster-mothers. 
It is probable that nearly every young cuckoo during a series 
of many hundred generations has been brought up in a family 
whose language is a chirp and a twitter. But the cuckoo 
cannot or will not adopt that language, or any other of the 
habits of its foster-parents. It leaves its birth-place as soon 
as it is able, and finds out its own kith and kin and identifies 
itself henceforth with them. So completely is its change of 

•See also: — EnglUh Men of Science: their Nature and Nurture, — 
Macmillan, 1874 (p. 12), and Inquiries into Human Faculty and its 
Dev^^opffMfie.— Maomillan, 1888 (p. 882). 
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life carried out, and bo utterly are its earliest instractions 
in an alien bird-language neglected, that the note of the 
cuckoo tribe is singularly correct. Dr. Bomanes tells us 
that he has compared the cuckoo's note with a tuning-fork at 
home and abroad, and has found it to be identically the same 
in both cases " (p. 405). 

The influence of education or training upon the mind is 
merely a part of the great question of the influence of 
surrounding conditions upon organisms, and there is no doubt 
that in certain cases nurture or surroundings appear to haye 
a marked efiect upon the physical or mental condition ; hut 
as Darwin has pointed out (Origin of Species, 6th edition, 
p. 106), the nature of the organism— which is, of course, 
dependent upon the gemmules derived from its ancestors — is 
much more important than the nature of the conditions in 
determining variations. I would go even further, and say 
that, according to my modification of the theory of heredity, 
external conditions can only act upon organisms by 
allowing or repressing the development of what is already 
present in the form of gemmules derived from ancestors. 
And even this, which might seem superficially to be an efiect 
produced by surroundings, it must be remembered, is only a 
modification of the individfial, not of the species or race. 
'^For since, by our hypothesis, the stirp of the ofiispring is con- 
nected not with the body of the parent but with the stirp, it 
results that a change produced upon the parent as an individual 
affects only the dominant gemmules of his stirp which are 
active in that generation, and need not modify, and certainly 
cannot directly * modify, the dormant gemmules, some of 

* The dormant gemmoles may, as Galton has pointed out, be indirectly 
modified by the action of very severe external conditions which affect the 
tissues of the body generally. For example, dissipation in the parent may 
produce a recognisable effect in the offspring. This, howcTer, is not a case 
of inheritance; the effect was produced upon the gemmules of the stirp of 
the offspring while they were stiU in the body of the parent. 



92 BBMABKS UPON THE THEORY OF HBBBDITY. 

which wiU help to form the stirp of the offspring. Hence the 
modification of the parent, due to an activity of gemmoles 
which was permitted by the external conditions^ would not be 
inherited, but it might, of course, be deyeloped in the offspring 
independently, jnst as it was developed in the parent. The 
necessary gemmules would be inherited, and if the conditions 
remained the same, doubtless the parental modification would 
reappear; but it could not, I hold, even in this case, be regarded 
as an inherited modification, caused by external conditions. 
If this peculiar modification was in any way advantageous to 
its possessors, the action of natural selection * would cause it 
to be seized upon and fixed as a character of the race or 
species which would then probably be inherited. For after 
a few generations in which the modification had been in- 
dependently developed in each individual (any in which it did 
not appear or in which it was feebly exhibited would be 
eliminated by natural selection), the race of gemmules upon 
the development of which the modification depended would 
doubtless become impressed with the character of becoming 
active in the proper sequence and manner so as to produce 
the required modification in every generation, t In this way, 
and in this way only, I imagine, a newly acquired modification 
may, if so useful as to be seized upon by natural selection, 
come to take its place among the ancestral characters which 
are normally handed down from generation to generation by 
the action of heredity. 

* As Darwin has shown {Origin of Species, 6th edition, p. 107), the 
constant action of natural selection is liable to be mistaken for an effect 
iwodnced by external conditions. 

fFor another view as to variation, see Dr. W. E. Brooks' work on 
Heredity t which has reached my hands jnst as this paper is going to press. 
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THE MODIFICATION OF HEREDITARY TRANS- 
MISSION, BY MENTAL AND EDUCATIONAL 
INFLUENCES. 

By JOHN W. HAYWARD, M.D. 

It is a fact that mental pecnliarities and powers are trans- 
mitted to offspring ; and that some offspring resemhle, in 
these respects, more the male and others more the female 
parent. 

Professor Herdman, in a yery learned and profound 
paper, read before this Society,* gave tis reasons for this 
fact — scientific and physiological reasons — showing as in 
what the fact has its origin. He led us up to its source, at 
the beginning of each individual, in the fertilised micro- 
scopic ovule, called by Francis Galton the ^' stirp," or in the 
hypothetical ultra-microscopic particles called the gem- 
mules — the gemmules having the characteristics of the 
parent from which they sprang and conveying the same to 
the offspring to whose development they contribute. He 
taught us that it is the stirp growing into individuals 
resembling the parents that contributed to its formation, 
modified by the supposed gemmules, that is the cause of 
hereditary transmission : the offspring resembling more the 
parent that supplied the stronger, more numerous, or more 
active gemmules. He indeed went further, and accounted in 
the same way for the recurrence of ancestral peculiarities ; it 
was, he said, by the recovery of activity by previously dor- 
mant ancestral gemmules, which had found their way into 
the stirp of the offspring ; and he went further still, and 

♦ Page 77. 
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seconnted for Yariations and any improvement Uiat mi^t 
occur in offiEipringy by ''the sorviTal of the fittest" amongst 
the gemmoleSy which have to straggle for existence in accord- 
ance mih the doctrine of natural selection. 

Had Professor Herdman ended here, and not added the 
paragraph which concladed his paper, there would have been 
nothing mth which I could not thoroughly agree. Indeed I 
thought theUi and I still think, that a more apparently true, 
clear, definite and satisfactory explanation could scarcely haye 
been giyen, so far at least as the merely physical phenomena 
of hereditary transmission are concerned ; for it is un- 
doubtedly true that as the tree is by nature, so by nature wiU 
the future seed be, and as the seed is so will the future tree 
be, or at least with yery slight variation. That is, this is so 
in nature unmodified by human interference. When, how- 
ever. Professor Herdman went on to question and to deny 
the effect and the permanency of the effects of training, 
education and nurture, I felt I could not go along with him ; 
for to my mind it is equally true that a mannerless rustic of 
the past may have been the progenitor of a beau of the present 
generation, and a moralist of this generation may be succeeded 
by a profligate in the next, the reason of which we need not 
seek in the assumed recovery of activity by previously dormant 
ancestral gemmules, but in the influence of the education, 
training and surroundings which have been brought to bear 
on the individual in question, as numberless instances might 
be adduced to show, were it necessary. Indeed, our laws and 
our whole social system are based upon this conviction ; the 
conviction itself being the common consent of mankind re- 
sulting from the experience of ages, so as to form the very 
raison (Vitre of our scholastic and educational institutions 
and efforts. When, after having traced hereditary trans- 
mission to the matter of the ovum and spermatozoon and the 
vital activities resulting from their union in the fertilised germ. 
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and referring to cases illastrative of the opinion he had 
advanced, Professor Herdman deliberately went on to say : — 
** In two of the cases discussed above I have neglected train- 
ing, education, and nurture as being of comparatively little 
importance/' and then to conclude with the following words : — 
** Of course, it must be admitted that there are exceptional 
cases of nurture or surroundings which appear to have a 
marked effect upon the physical and mental condition ; but 
such effects, according to the present theory, need not modify, 
and certainly cannot directly modify, the gemmules of the 
stirp, and therefore would probably not be inherited/' — I say, 
when Professor Herdman thus summed up his remarks, I 
could not but feel that his language would tend to produce on 
the minds of many of the members of this society the im- 
pression that the human race was under the domination of 
blind fate and merely physical laws, and that as it had been 
created so it was to remain, except so far as it might be 
modified during the course of ages under the influence of 
the laws of evolution and natural selection. Such an im- 
pression was, to my mind, not justified by the facts of 
the case, nor was it desirable it should remain upon us who 
are responsible human beings, especially when induced by 
such an authority as Professor Herdman. I therefore the 
next day wrote to our secretary for permission to lay before 
you a few thoughts on ''The Modification of Hereditary 
Transmission by Educational and Mental Influences." 

Notwithstanding the unqualified, unhesitating, and appar- 
ently authoritative manner in which the merely physical 
transmission theory was laid before us, I cannot bring myself 
to believe that Professor Herdman intended to produce 
or leave upon us the impression that as the human race 
was created so it is to remain, except so far as it may 
be modified under the influence of the laws of evolution 
and natural selection, altogether uncontrolled and uncon- 
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trollable by mental and moral agencies. Yet that snob 
an impression was prodncedi was evidenced by the remarks 
of Dr. Garter and Dr. Shearer; both of them complained 
of ity and both spoke at some length in support of the 
modifying and improving effects of training, education 
and religion. Had it not been thus evident that the im- 
pression was produced, I would not trouble you with any 
remarks on this matter, eyen though man's subjection to 
merely physical laws has been taught by other naturalists 
besides Professor Herdman ; for I am afraid that it will 
appear to many of you, as it does to myself, that I am 
reviving the old and well-discussed question of " Art verstLS 
Nature in the Formation of Character," or am attempting 
to prove that which is really self-evident and all but 
universally accepted as true. Nevertheless, the subject ought 
not to be left, in this society, where Professor Herdman has 
placed it, even though he is supported by many other 
naturalists of great distinction. 

I have myself alw£lys thought it was unjust to Darwin to 
impute to him the teaching of such an opinion. Francis 
Galton has, however, I fear, justly laid himself open to the 
charge, when on the opening page of the introductory 
chapter in his ** Hereditary Genius " he says : — "I purpose to 
show in this book that a man's natural abilities are derived 
by inheritance, under exactly the same limitations as are the 
form and physical features of the whole organic world. Con- 
sequently, as it is easy .... to obtain by careful 
selection a permanent breed of dogs or horses gifted by 
peculiar powers of running, or doing anything else, so it 
would be quite practicable to produce a highly gifted race of men 
by judicious marriages through several consecutive genera- 
tions." There is here, it will be observed, no reference to any- 
thing but physical causes and material means — ^judicious 
marriages, the judicious mixing and transmission of the germ- 
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cell and sperm-cell materials ; as if man were a merely material 
being without any mental part whatever ! And this is the 
less excusable in Galton because the subject of his book is 
"mental," not " physical/' heredity, as his title is "Heredi- 
tary Genius," or mental power. It is true, certainly, that 
mental power is connected with material structure and bears 
a strict relationship to it, and that without material structure 
there is, in this world at least, no mental manifestation what- 
ever ; that, in fact, there is and must be a material basis of 
mind as there is a material basis of muscular power, of 
sight, of hearing, and of every other function man per- 
forms, and indeed of life itself. And it is true also that the 
material basis of mind is subject to the same laws of origin, 
nutrition, growth and hereditary transmission as is any 
other material part of the animal organism. All this is 
quite true. 

Now in the scheme of creation nature rises from the 
general to the particular, from the simple to the complex. 
In the animal world she rises from a general mass sub- 
servient to all functions to parts differentiated to special 
uses. In the lowest forms of animal life the whole body 
appears to be one organ, or rather, all the functions appear 
to be subserved by one mass. But as we rise in the scale of 
creation we find nature differentiating parts to the perform- 
ance of special functions, gradually more and more so up to 
the most perfect specimens of the animal kingdom — the 
Mammalia, where apparently every function has its own 
organ. In the higher animals and in man the body is made 
up of an assemblage of organs, each to perform certain special 
work in the animal economy; and according to the size, 
activity and power of the different organs, so is the perform- 
ance of the functions of the organs more or less predominant, 
and so is the character or temperament of the individual — 
bony, muscular, nervous, mental. When an animal has to 

H 
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perform certain special work, certain organs are made pro- 
portionately large and active for the purpose; and on the 
other hand, when certain organs are proportionately large and 
active the animal or individnal naturally performs the special 
functions corresponding with these organs ; that is to say, all 
the organs acting, the larger and more active ones give the 
trait to the character of the individual. 

Now, the material basis of the mind» in the higher 
animals at least, is the nervous system. Where there is no 
nervous system there are, at least none of the higher mani- 
festations ; but wherever there is a nervous system, and in 
proportion to its development, there mental phenomena are 
manifested. It is not only in that part of the nervous system 
which we call brain, but the whole nervous system. In a 
general view of the animal creation, the brain, as Dr. Bastian 
has well put it, is not the, but an, organ of the mind. In 
some of the lower forms of animal life the nervous system is 
very simple, and one simple nervous system subserves all the 
nervous functions, and the mental as well. But as we rise 
in the scale of creation we find that nature has differentiated 
different parts of the nervous system to different uses, placing 
parts that subserve certain functions, as it were apart for that 
purpose ; separating, for instance, the nerve cells that 
subserve nutrition from those that subserve sensation, and 
these again from those that subserve motion, and collecting 
the cells that subserve mental functions into that mass which 
we call the brain ; and in proportion as the brain is developed 
so is the performance of mental function relegated to it, the 
rest of the nervous system being relieved of mental function 
and left to those of nutrition, sensation and motion. Nor 
does nature's differentiation of the nervous system stop here, 
for not only does she collect the cells that subserve mental 
functions as a whole into the brain as a whole, but she 
collects the cells that subserve the different manifestations of 
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mind into different parts of the brain : — those that subserve 
the lower functions of the mind — the instincts — into the 
lower and back parts of the brain : those that subserve the 
higher functions — the moral faculties — ^into the upper part ; 
and those that subserve the functions of acquiring and using 
knowledge — the intellectual faculties — ^into the front part of 
the brain, and so on ; to each faculty of the mind its own 
material organ, as she does to every other function man 
performs ; every one has its own proper material organ. Man 
performs no function whatever except through or by means of 
a material organ. 

Now, the material organs of the mental faculties, like 
those of every other function man performs, are made up of 
anatomical units called cells ; these are minute particles of 
living -matter — protoplasm or bioplasm — transparent, struc- 
tureless and semifluid, like microscopic globules of mucus. 
These "^e imbedded in another semifluid matter that has 
exuded from the capillary blood vessels, and which supplies 
them with nourishment. By a long series of elaborations 
food is made into blood, and this is carried to every part of 
the body by the blood vessels, the most minute of which — the 
capillaries — ramify everywhere amongst the cells of the 
tissues, and pour out there the more fluid part of the blood — 
the blood plasma or liqtuyr sanguinis. The cells are alive, 
and by reason of the life that is within them they live and 
grow at the expense of the pabulum in which they lie. They 
take up this pabulum into their interior : each set of cells 
selecting the particles they require — the bone-cells the 
materials for bone, the muscle-cells the materials for muscle, 
the brain-cells the materials for brain, and so on ; and here, 
in the interior of the cell, its particles or atoms are drawn 
into the vortex of vital activity going on within the cell ; and 
here this matter is impressed with the vital motion and 
character peculiar to the cell by which it is appropriated — 
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bone-cells making it into bone, muscle-cells into muscle, 
brain-cells into brain, and so on ; that is, this motion and 
character are impressed upon this new material whilst it is 
being developed, by means of the vital motion, from ultimate 
atoms to ultra-microscopic particles. How incalculably 
infinitesimal, then, are the materials with which nature here 
works, and how fine the motion — atoms in motion ! How 
sensitive, therefore, to disturbing influences — susceptible to 
electrical, nervous and even mental influences ! When the 
atoms have been joined into infinitesimal particles, these are 
made into larger and more complex ones, and these again 
into still larger and more complex ones, through perhaps 
many hundreds if not thousands of times of increment of size 
of material and complexity of motion, up to those of the 
nucleolus and nucleus of the full-formed cell. When the 
nucleus is suflftciently grown it becomes a new cell, and the 
old one disappears; this new cell then carries Ai the 
function and lives and grows in tHe same way, and in its 
turn leaves one or more successor to take its place. And 
this goes on continually whilst the life of the organ lasts. 
Should, however, the vortex of vital activities slacken or fail 
from any cause whatever, the growth and multiplication of 
the cells slackens or fails, and the organ tends to decrease in 
size and power; and should the functional activities be 
increased by any cause, the growth and multiplication of 
the cells increases, and the organs grow larger and more 
powerful. 

Now one of the cardinal points in Darwin's great dis- 
coveries is, that disuse of an organ causes its decay, and so 
its non-transmission by inheritance ; whilst, within certain 
limits, increased use increases and develops the organ used, 
and that this increase and development are transmissible 
by inheritance. And Darwin has shown, also, that this 
law has universal operation throughout the organic world. 
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It is operative in vegetal and animal worlds alike, amongst 
the lower animals and in man, and it operates alike in man's 
physical and mental organism — in the material organs of his 
mind as well as in the material organs of his muscular 
power; in all his material organs alike. The cause of 
increase and development by use is, that use being the proper 
stimulus to the action of the cells of which the organs are 
made up, it increases the rapidity of the appropriation of the 
food supplied to the cells by the blood, and thus causes them 
to multiply more rapidly ; and the cells being thus made 
more active and numerous, the organs are made larger and 
more powerful. Disuse has, of course, the opposite effect. 
And the cause of the transmission to offspring of this enlarge- 
ment and increased activity of the organs is, that the motion 
and material of the germ-cell and sperm-cell are proportional 
representatives of those of the parental organisms at the time 
when the germ-cell and sperm-cell were formed. As before 
said — as the tree is, so will the future seed be, and as the 
seed is, so will the future tree be ; or, as the parents are, so 
will the future stirp be, and as the stirp is, so will the future 
offspring be. 

It is the activity of the vital motion going on within the 
cell that causes the growth and multiplication of the cells of 
the organ ; it is the number of cells that makes the size of 
the organ, and it is their activity that produces the power. 
The activity of the cells results from two factors — (1) the 
primary impetus, and (2) the continuous stimuli. The 
primary atoms of matter are supposed to be always in 
motion; this motion must necessarily be modified by the 
union of two or more atoms, and again by every added 
heterogeneous atom. The molecules of the germ-cell and 
sperm-cell have their own special vital motions. These are so 
altered by their union in the fertilised germ as to cause 
segmentation, and to impart to the stirp a sui generis motion. 
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This vital motion, thus set up in the stirp, this " primary 
impetus/* is the special vital activity or power of the ensuing 
individual, and gives the character — languid or vigorous, 
short-lived or prolonged, recuperative or otherwise — to the 
vital activities, that is, the lifCy of the different organs of his 
body. These activities, of the cells are kept up in each organ 
by means of their own special and appropriate stimuli. 
The proper stimuli to the organs of the mental faculties are 
mental and educational influences. Educational and mental 
influences can, therefore, increase the size of the material 
organs of the mental faculties, and consequently cause a pre- 
dominence of certain mental faculties in the character of an 
individual. Indeed, speaking physiologically, it is possible 
by influences brought to bear during the generation and 
growth of the cells, not only to increase the size' of an organ 
but to absolutely alter its structure, and not only in the 
present existing organ, but also in the germ of the future 
being, the cells being by these influences caused to appro- 
priate different material and to elaborate it differently. 

If then it is true, as the foregoing cox^siderations show 
that it can be, and as Darwin has shown it is, that disuse of 
an organ causes its decay and non-transmission by inheritance, 
and that increased use causes increase and development, it 
must follow, as surely as night follows day, that disuse of 
certain mental faculties will tend to diminish the size and 
power of their material organs, and that increased use of 
certain mental faculties will tend to increase the size and 
power of their material organs ; and so the mental character 
of the individual will be altered. And if it be true that this 
diminution and increase are transmissible by inheritance, as 
Darwin has shown they are, it must follow in like manner 
that diminished or increased size or power of the material 
organs of the mental faculties is transmissible to offspring, 
and therefore that training and education must tend to 
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improye the mental condition of the human race, and not 
only of the present but of fatnre generations ; and conse- 
quently that, contrary to Professor Herdman, training, 
education and nurture do modify, and that directly, the 
gemmules of the stirp, and that this modification is trans- 
mitted by inheritance. 

It follows then also, from what has been advanced, that it 
is possible to improve the human race intellectually and 
morally by means other than Francis Galton's judicious 
marriages ; that is, by keeping active the higher and leaving 
dormant the lower faculties of the mind; in other words, by 
judicious mental training and education. That, in fact, it is 
quite as possible to improve man mentally by judicious 
mental training as it is to improve him physically by judicious 
physical training. True it is, indeed, that this mental 
improvement is very slow and difficult, and requires reiterated 
and prolonged efforts ; but what great and good achievement 
does not? Even the physical improvement of mankind is 
one of the most difficult problems in nature ; how much more 
so the mental ? The physical improvement of man is much 
more difficult than is that of any other member of the animal 
kingdom, such as the dog or horse ; these latter creatures are 
somewhat under man's control in this matter, whilst man 
himself is not. Francis Galton says : — " As it is easy to 
obtain, by careful selection, a permanent breed of dogs or 
horses gifted by peculiar powers of running, or doing anything 
else, so it would be quite practicable to produce a highly 
gifted race of. men by judicious marriages.'' To my mind 
the two cases are not at all parallel. It does not at all 
necessarily follow that as the one is, so is the other — that as 
it is easy to do with dogs and horses, so it is practicable to do 
with men and women. Dogs and horses do not themselves 
make or carry out the arrangements that produce the breeds 
Galton refers to ; these are imposed on them by man, who 
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is their superior. Neither will man make or carry out snch 
arrangements for himself. As with the inferior animals, so 
with man ; if these arrangements are to be carried out it 
must be by his superior, not by himself; man will never do 
this for himself. Galton says ; ^^ It would be quite practic- 
able by judicious marriages.'' But who is to arrange these 
"judicious " marriages? Man himself never will. I think 
Galton should have made use of the word " possible " instead 
of " practicable " ; I doubt its being practicable. I am ready 
to admit the possibility, but I doubt the practicability ; and I 
think Galton should have said, "It would be possible were 
it practicable." Indeed I doubt if it is at all practicable, or 
even possible, to bring about judicious marriages to any 
appreciable extent by any means whatever ; that is, judicious 
in the sense Galton here means. Men, and women also, are 
much too selfwilled and selfish in this matter to marry 
principally for the improvement of the race. Marriage has 
been, is, and I fear always will be, too much a matter of mere 
chance to be made available for improving the race either 
mentally or physically. Nor would such improvement, if it 
were practicable, be rapid; for it could only be effective at the 
beginning of each generation, and by small and uncertain 
increments, under the law of natural selection. On the other 
hand, educational and social training and mental and moral 
influences may be made use of to a very large and increasing, 
if not an unlimited extent ; and that continuously and by 
everpgrowing increments, not only at the beginning but during 
the whole time of each generation. These are, therefore, the 
most potent of the means for improving the human race. 
Blair said : — 

'* From Education, as the leading cause 
The public character its colour draws : 
Thence the prevailing Manners take their cast- 
Extravagant or sober, loose or chaste.'* 
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THE EARLY LIFE OF HEINRICH HEINE. 

By R. MoLINTOCK. 

About a hundred years ago, there lived in Hanover a 
Jewish tradesman named Heymann Heine, not over-blessed 
with worldly goods, but blessed with two daughters and six 
sons. Most of these are of no importance in history ; but 
one of the sons, Solomon Heine, was turned out at seventeen 
years of age to seek his fortune, and he found it, for he 
died in 1844 possessed of property counted by millions. His 
name is still remembered in Hamburg as the founder of the 
Jewish hospital. His brother Samson achieved no emi- 
nence himself, but lived to hear his son proclaimed one of 
Germany's greatest poets, not unworthy to be named in the 
same breath as the Olympian Goethe himself. 

Harry Heine, the subject of this paper, was the eldest 
son of Samson Heine and Betty van Geldem, and was bom 
December 18th, 1799, at Diisseldorf, where his parents had 
opened a shop for the sale of drapery and manufactured 
goods. Madame Heine's name, van Geldem, has misled 
some writers into supposing that she was a Christian lady of 
good birth, but in reality it only indicated that her family 
had at some previous date migrated from Guelders, in the 
Netherlands. Samson Heine and his wife, in addition to 
their son Harry, had a daughter bom in 1805, and two sons, 
Gustav bom in 1806, and Maximilian bom in 1807. 
Samson died in 1828, and Betty in 1869. 

About the first nine years of Harry Heine's life there is 
naturally very little to tell. In his tenth year he was sent 
to the Lycee, the principal school in Diisseldorf, govemed 
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at that time by Hector Schallmeyer, a Catholic priest. The 
nnder-masters were also for the most part clerics and French. 
The coarse of instruction comprised Greek, Latin, German, 
mathematics and French. 

As in the Grammar-schools of onr own country, the ver- 
nacular language was either not taught at all or very badly 
taught, as is evidenced by two letters written by Heine at 
seventeen years of age. Bector Schallmeyer evidently paid 
more attention to Greek and Latin, and the French 
authorities who then ruled would certainly not object. Where 
Heine acquired his knowledge of English, his biographer 
Strodtmann does not inform us. It was possibly at home, 
for his father had been in England and had named Harry 
after an English friend. 

The time taken by his school course, and his after-course 
at the Universities make it probable that Harry Heine passed 
through his classes without much distinction. Of direct 
testimony there is none, for he never received the certificate 
usually given on leaving the school. In the spring of 1815, 
just when he must have begun to think of leaving, came the 
news of Napoleon's return from Elba. The whole of the 
first class in the Diisseldorf Lycee volunteered to go into the 
army; some members of it actually served through the 
campaign which ended at Waterloo. But though Heine and 
the majority of the class did not quit Diisseldorf, the school 
routine was broken, and there is consequently no official 
testimony of how young Harry Heine had acquitted himself 
during the six years of his school life. 

The question of a career for the future had now to be 
faced. What would have suited him best — a University 
course and some official position at the end of it — was not to 
be thought of. In the first place his parents were scarcely 
rich enough to bear the expense, small as it would seem to 
us ; and secondly, the only after-career open to a Jew was the 
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medical profession, and for that Harry had no taste. Trade 
in some form was therefore a necessity; so after a few 
months at a mercantile academy near home a situation was 
obtained for him in a banking house at Frankfurt-on-the- 
Main. This would be towards the end of 1815. He only 
kept his situation a fortnight, contrived to spend two months 
in Frankfurt, and returned home. For the next four years 
information almost fails. There are two letters to an old 
schoolfellow, written in 1816, and beyond these the only 
tidings we have of him is furnished by the Hamburg 
Directory, which shows that in 1818 a commission agency for 
the sale of English manufactured goods was opened there 
under the style of Harry Heine & Co., and liquidated in the 
spring of 1819. 

Here is an extract from the earliest letter of Heine's now 
extant. It is addressed to Christian Sethe, an old school- 
fellow, and is dated — " Hamburg, July 6th, 1816. . . . 
. . . . How are things with you, old chap? Make 
me as glad as a lord or a king if you write me a jolly letter. 
Do, there's a good fellow. But I can't pray much^ even to 
God. All right with me. My own master, and so indepen- 
dent and firm and proud and tall ! And I see other people 
so far below and so small, so pigmy small. It's fine ! You 
remember the old braggart. Christian ? And yet — 

When the moment comes that my heart upswells, 
And foaming enchantment from my bosom wells, 
I grasp then the stylus in swiftest storm, 
And picture in words the magic form. 

. . . . This cursed brag ! It seems as if the Muse 
had been faithless, and stayed behind when I came north 
and let me come alone. She is only a woman. Or was she 
afraid of the horrid peddling that I am doing ? True it is — 
this is a beastly den of traders. Plenty of w — but no muses. 
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Many a German singer has sang himself into a consumption 
here akeady. Must tell you something, — 

Walking lately Ottensen way, 

I stood by the grave where Klopstook lay, 

Much smug and well-drest folk were there 

Binding the tombstone with garlands fair, 

And smirking each at the other one, 

And thinking wonders of what they had done. 

But I stood on that sacred spot, 

Quite still I stood, and words came not ; 

My soul had pierced down, down so deep 

Where the saintly singer was sleeping his sleep — 

There ! Even at Elopstock's grave, you see, my muse 

is dumb Bejoice, rejoice ! In four weeks I see 

Molly ! 

" With her my Muse will come back too. I have not seen 
her for two years. Old heart, how glad thou art, and how 
loud thy pulse ! Goodbye, dear Christian ; remember me." 

The next letter is so long that I can only give some 
extracts from it. It is dated Hamburg, October 27th, 
1816, is addressed to the same friend, and begins : — 

'^ She loves me not! Christian, you must pronounce 
that last little word quite low, quite low. The other three 
contain an everlasting heaven, but that an everlasting hell. 
If you could only look at your poor friend's face and see how 
pale and distracted and mad he is, your righteous wrath at 
his long silence would soon be appeased ; though it would be 
best if you could look down into his very soul, then you 
would love me indeed ! 

'^ I believe I told you long ago that there was something in 
your face, and chiefly in your eyes, that in some inconceivable 
way at once repelled and attracted me veiy strongly. I could 
fancy in one instant of time that I perceived both kindly 
goodwill and the bitterest, scornful, ice-cold mockery. And 
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lo ! this same enigmatic something I have found again in 
Molly's eyes. That is what confounds me so utterly. And 
although I have the most positive and incontrovertible proof 
that I am anything but loved by her, — proof that even 
Bector Schallmeyer would recognise as thoroughly logical, 
and not feel bound to supplement on his own system, — yet 
will the poor fond heart not give its concede, but keeps on 
saying, * What is your logic to me ? I have a logic all 

my own ! * 

*' Another thing that cuts me to the heart is the bitter and 
scornful way in which she puts down the pretty songs I have 
written for her alone, — she treats me abominably about them. 
But, as you may easily believe, the Muse is dearer to me 
than ever, in spite of that. She has become my faithful and 
comfortable friend, so secret-sweet, — and I love her right 
heartily. How those words of Goethe in Tasso come home 
to me now ! 

* Now all is gone ! Yet something still remains-^ 
For Nature hath endowed poor us with tears, 
And with the shriek of pain when man at last 
Can bear no more. And I have larger favour — 
For in my pain she left me music, — speech— 
My sorrow's deepest fulness to hewail ; 
And when the man for anguish must he mute, 
Gave me a god to tell what woe is mine ! " 

" I write a great deal, for I have plenty of time — great 
speculations do not give me much to do. Whether my 
present compositions are any better than the old ones, I 
know not. One thing is certain, they are far gentler and 
sweeter, like pain dipped in honey. By and bye— that may 
be months away yet — I mean to have these printed. But 
here's the rub — as they are mere love-songs they will do me 
a lot of damage as a tradesman. I cannot well explain it, 
for you do not know the spirit that prevails here. Besides 
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which — to you I can speak out— in this chaffering place 
there is not the smallest appreciation of poetry, beyond 
wedding, funeral and christening carminades, done to 
order and paid for in advance. And then there is lately 
sprung up a sultry state of tension between Jews baptised 
and unbaptised. (All Hamburgers are Jews to me; those 
whom I call baptised Jews, in order to distinguish them from 
the circumcised, are called vidgo Christians.) Under these 
circumstances, it is easy to foresee that Christian love will not 
refrain from jostling aside the love-songs of a Jew. . 

" I am living quite alone here — from the hints given above 
you will easily guess why. My uncle lives in the country. 
Everything there is very stately and long-tailed, and the free 
and easy poet sins very often against etiquette. Fine- 
feathered diplomatists, millionaires, reverend senators, &c., 
are not my sort. But that glorious, Homerically godlike 
Bliicher was here lately, and I had the good fortune to dine 
in his company at my uncle's table. There is some pleasure 
in a fellow like that. 

" The nephew of the great (???) Heine is welcome and well 
received everywhere ; pretty girls ogle him, tuckers are 
agitated, and mothers calculate,— but — but — I am still 
lonely, — none stick to me but myself. .... 

*' In the religious direction I shall have wondeirful things to 
tell you soon — perhaps. Is Heine gone mad ? I hear you 
say. But indeed I must have a Madonna. Will the 
heavenly supply the place of the earthly ? I want to drown 
my senses. It is only in the infinite deeps of mysticism 
that I can whelm my infinite pain. How poor a thing is 
knowledge now, seen in her beggar-robe ! What once 
seemed transparent clearness now shows itself as mere naked- 
ness. ' Became as a little child ! ' I long thought I under- 
stood that word. foolish fool I ! Children believe.^* 

These two letters, written when Heine was barely seven- 
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teen years of age, tell ns something of his oiroamstances, bat 
more abont his character. We gather from the words he 
uses that he was not in any employment as a subordinate, 
bat was trying to establish a basiness of some sort on his own 
accoant. And we see— or think we see — that the yoang 
poet who qaarrelled alike with Hamburg and his fellow 
Israelites for their commercial propensities was not likely to 
succeed in business. But for posterity the most important 
thing shewn in these letters are his loves for Molly and the 
Muse. They can never be separated in idea ; in fact, they 
seem to be but one passion, so closely are they twined to- 
gether during the best years of his life. The " Molly " of 
these letters, and the immediate cause of all, or nearly all the 
poems by which Heine is best known, was Amalie Heine, a 
daughter of his uncle Solomon, born in 1800, and therefore 
a few months younger than himself. As he says in the first 
of the two letters quoted that he has not seen her for two 
years, it puts the beginning of his passion at a very early 
age indeed. A few years later he summed up the story of 
his love in these lines. {Lyrical Intermezzo xxxix.) 

** A stripling loves a maiden, 
Another to love chooses she, 
The other loves yet another 
And theu with that other weds he. 

*< The maiden then weds in vexation, 
What cares she ? — Tom or Will — 
He happened to ask at the moment — 
The stripling takes it ill. 

" Ah, yes ! it is an old story, — 
And yet it's always new ; 
And whom the story fitteth 
His heart is rent in two." 



What the ^^ former compositions *' are to which he refers 
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in the letter, we have no means of knowing. So far as we 
know, the earliest of his poems which we possess dates from 
1816 — the year of these letters. His first appearance in 
print was in a periodical called Hamburg's Wachter, three 
numbers of which, for February and March, 1817, contain 
poems signed with a clumsy anagram, composed from the 
letters of his own name and the name of his native town. 
Some of the pieces are, as might be expected, not worthy of 
his later fame ; but the following ballad is as fine in its way 
as anything that I know : — 

** A strange and grtiesome dream of night 
Filled me with fear and strange delight ; 
Still many a horrid form floats round, 
And in wild waves my heart does bound. 

** It was a garden wondrous fair, 
And blithely would I pass time there ; 
The lovely flowers gazed up at me — 
O, it was pleasant there to be ! 

" The little^ birdies all about 
Love's merry melodies poured out ; 
The red, red sun bright golden beamed ; 
The flowers in all gay colours gleamed. 

'' Sweet herbs balsamic odours waft, 
The breezes breathe so soft, so soft ! . 
And all is smiling, all is bright 
And all displayed for my deHght ! 

** And midmost in this flowery land 
I saw a marble fountain stand ; 
And then a fair maid met my sight 
Who, busy, washed a garment white 

** Her cheek so sweet, her eye so mild, 
So gold-haired, saint-like, undefiled — 
And when I look, that maiden lone 
Is strange to me, yet strangely known. 
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" The lovely maiden works with speed, 
Hnms a low song and takes no heed :— 

Trickle, trickle, little stream, 

Wash the fair white linen clean ! ' 

" And then I went and nearer drew, 
And whispered low : — * tell me true, 
Thou maiden sweet and wondrous fair ! 
For whom the gear thou washest there ? ' 

" Then quick she spoke : — ' Thy time doth fleet ! 
For thee I wash this winding sheet !' 
And scarce those words the maid had spoke 
When all the vision foam-like hroke. 

** Then home hy magic swift I stood 
Within a dark and savage wood ; 
The tall trees seemed to pierce the sky, 
And dreaniing, dreaming, there stood I. 

" And hark ! dull echoes tremhle round — 
Like far-off axe-strokes is the sound — 
Throu^ hush and briar I hurry fast. 
And reach an open place at last. 

" And there amid the green space free 
Rises a mighty, old oak tree — 
And lo ! my old dream's wondrous maid 
Hews at the stem with shining blade ! 

'* Fast and more fast the strokes now wax. 
She hums a song and swings the axe : — 

* Iron clink, iron clank, 

Hew me straight the oaken plank ! * 

*' And then I went and nearer drew, 
And whispered low :— • tell me true,. 
Thou maiden sweet and wondrous &ir ! 
For whom the plank thou hewest there ? ' 

** * The time is short,* she swiftly said, 
' Thy coffin this when thou art dead V 
And scarce those words the maid had spoke. 
When all the vision foam-like broke. 
I 
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" It lay so pale, it lay so wide — 
The bald bare heath and nought beside I 
I knew not either how or why, 
But inly shuddering, there stood I. 

" And further even now I fly, — 
Anon a pale wraith I espy — 
I hasten on— and there, yea, there, 
I find again my maid so fedr. 

<* On bleak wide heath white stands the maid, 
And digs a grave with broad bright spade ; 
Scarce dare I look or lift my head. 
So fair is she and yet so dread I 

^* The lovely maiden works with speed. 

Hums a low song and takes no heed : — 
* Spadie, spadie, true and tried. 

Dig the grave both deep and wide ! ' 

*« And then I went and nearer drew, 
And whispered low : — * O tell me true, 
Thou maiden sweet and wondrous fair, 
For whom the grave thou diggest there? ' 

" Then quick she spoke : — * Be still ! and see — 
A fine cool grave Tve dug for thee ! ' 
And as the fair maid so replied, 
The grave's mouth opened yet more wide. 

" And down I gazed, and gazed my fill. 
And through me ran an icy thrill ; 
Into the deep grave's darksome night 
Headlong I fell and woke in fright ! " 

The poet's love thus seems to have been unhappy ahnost 
from the beginning ; and during the next few years we find 
the images of death and a fair maiden constantly recurring 
in hifl poems. But " Molly " is never mentioned in any of 
his letters after these two first, till 1827> when she had been 
several years married. His love was a genuine and hopeless 
passion which could find expression only in the divine 
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tongue given to him by nature — ^poetry. And that glorious 
gift has enabled him to transform his pain into a thing of 
beauty for all mankind for the rest of time. Many of his 
poems, like the one I have just quoted, might be read 
separately without raising any suspicion of the feeling that 
prompted them ; but when a long series of them is found to 
harp continually on similar ideas, it begins to force itself 
upon even a careless reader that there is some great un- 
happiness underlying them all. 

The only important poem of Heine's youth which has 
no reference to his love or his sorrows, is a piece which ought 
to have been written by a Frenchman, and not by a German 
youth who only about a year before had volunteered to fight 
the French. This is the " Two Grenadiers." It describes the 
return of two French gtenadiers from captivity in Bussia. 
As they approach the German frontier, they are met by the 
news of the defeat of the army and the captivity of the 
Emperor. One of them feels the hand of death upon him, 
and thinks of his wife and child — 

** But what care I for child or wife ? 
For better than they I am dying ; 
Let them beg their bread — ^let them live their life ! 
The Emperor a captive is sighing ! " 

He begs his comrade to have him buried in France, in full 
regimentals, with the cross of the Legion of Honour on his 
breast — 

** So let me lie when life is o'er, 
A listening sentinel buried, 
Till I hear once more the cannon roar 
And the neighing horse tramp close and serried. 

*' And then when the Emperor shall ride o'er my head, 
And swords their wild music yield him— 
Then armed for the comhat 111 start from the dead — 
The Emperor ! The ISmperor ! I'll shield him ! ** 



116 THE BABLT LIFE OF HEINBIOH HEINE. 

But scraps of poetry published in newspapers or maga- 
zines would not bring the. young man his daily bread, and 
by 1819 it was evident that commerce would not do it either. 
On the winding up of the commission agency in that year, 
Uncle Solomon came forward and offered to find Harry in 
funds for a three years* course at a University, on condition 
that he would study law. I have already said that the 
medical was the only learned profession open to Jews. The 
stipulation, therefore, that Harry Heine was to study law 
contained the further condition that he should turn Christian 
— ^in form at least — ^if he desired either to hold office or to 
practice as an advocate : a strange condition for one Jew to 
impose on another, and the imposer a Jew who adhered 
scrupulously to the doctrine and practice of Judaism in spite 
of the annoyances and disabilities which he thereby incurred. 
But he had found in practice that he was able to heap up 
riches without turning his back upon the oppressed com- 
munity which had given him birth, or renouncing the faith 
which had sufficed to his fathers. Religious apostasy had 
therefore been to him a superfluous humiliation, from which 
pride of race and natural manliness and kindliness would 
combine to restrain him. That it was not religious convic- 
tion which withheld him is testified, I think, both by his 
treatment of his nephew and by the fact that several of his 
children married Christians. There must have been some- 
thing of the same freedom from religious prejudices in 
Samson Heine's family, despite a careftd observance of 
Mosaic prescriptions. Heine describes Bector Schallmeyer 
as recommending Madame Heine to send her son to Bome 
and have him educated for the Church; the Bector had 
influence and could promise some good place for the young 
man. On this Heine exclaims : — " what a happy mortal 
is a Boman abbate, who serves not only the Church of Christ 
but also Apollo and the Muses ! . . . . The writer of 
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these pages had just the staff in him to make such an ahbate^ 
and t(\ lounge in sweetest dolce far niente through the 
libraries, galleries, churches and ruins of the Eternal City, 
studying in enjoyment and enjoying study. And I should 
have read Mass to the most select audiences, and preached 
the strictest morality in Holy Week, but always without 
degenerating into ascetic rudeness. I should have edified 
the Boman ladies, and perhaps by their favour and such 
merits have arrived at the highest dignities of the Church. 
I might have become a Monsignore^ a violet-stocking — a red 
hat might even have been found to fit my head, and then, as 
the proverb says — 

* There is no priestling e'er so small 
But would be Pope and rule them all.' 

So might I even have risen to that most honourable post — ^for 
although I am not by nature ambitious I would not have 
refused the nomination to the Popedom if the choice of 
the Conclave had fallen on me. It is a very becoming and 
well-endowed office, which I could have filled with sufficient 

ability And then, in pontificatibvs^ triple crown 

on head, and surrounded by a brilliant staff of red hats and 
mitres, walls of gold brocade, and monks of all colours, 
My Holiness would have shewn himself on the lofty balcony 
to the people kneeling with bent heads far below in undis- 
tinguishable and infinite swarms, and I should have quietly 
stretched out my hands and pronounced the blessing, 
urbi et orbi" 

How did Harry regard his uncle's proposal ? Much as I 
suppose his uncle himself would have done. There was a 
flavour of baseness about the act which caused repulsion at 
the time and bitterness in all afterthought of it; but it 
seemed a necessity, and therefore in some sort outside 
morality. 
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I cannot call it a conversion when Harry Heine makes up 
his mind to adopt the religion of the state — he was as much 
a Jew and as little a Christian after his baptism as before it 
— as much, and as little. There was no religion to change. 
My conclusion is that Heine was one of those minds which 
are absolutely incapable of religious belief. I suspect 
that such minds are really numerous. Many will never be 
conscious of their own incapacity, and many of those who are 
aware of it will avoid all display of or reference to it, as they 
would with bodily infirmity or deformity. Many also will 
avoid saying or doing anything to weaken the hands of a 
religion which appears to be the highest moralising influence 
in society as at present constituted. To these, religion is a 
sort of transcendental police with which all good citizens will 
try to be on good terms, as they are unable to suggest any- 
thing better to put in its place. But Heine fell into none of 
these categories. He was fully conscious of and not afraid 
of shewing his unbelief; for him the Jewish and Christian 
mythologies stood on exactly the same level as the old pagan 
systems, and instead of being the foundation of morality 
they were in reality the no longer weather-proof roof. This 
assumption of Christianity was therefore a purely political 
act, and in nowise altered his position with regard to 
Judaism, as the course of his life will shew. 

In the autumn of the year in which the firm of " Harry 
Heine and Co., commission agents, Hamburg," ceased to 
exist, Harry Heine was entered as a candidate for admission 
to the University of Bonn. As a consequence of the military 
and patriotic ardour of the Diisseldorf Lyc6e he was unpro- 
vided with the usual certificate of study, and had to submit 
to an entrance or matriculation examination. Among the 
papers set there was one on the object of University training. 
Heine treated the subject humorously, and so freely that the 
examiners pronounced that, though he had wandered con- 
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siderably from the tezt^ it was not to be denied that he dis- 
played a remarkable talent for satire. However^ he received 
a certificate of fitness, and matriculated December 11th, 
1819, as a student in Jurisprudence and Finance. 

Although it was only on condition that he should qualify 
for the law that his uncle had sent him there, the studies 
proper to the profession were at first completely neglected. 
But he worked hard at literary and historical subjects. We 
have only two letters of Heine's bearing the date of 1820, 
but in one of them he writes to a fellow-student who had 
quitted Bonn :— " I could tell you a lot of fine things about 
my acquaintance with Schlegel (August Wilhelm Schlegel 
was one of the professors). He was much pleased with my 
poems, and seemed almost pleasantly surprised at their 
originality. I am too vain to wonder at that. But I felt 
quite set up when Schlegel gave me a formal invitation, and 
we talked away over our smoking co£Fee-cups for a full hour. 
• • . His first question always is how am I getting on 
with the publication of my poems. . . . Unfortunately 
the many alterations I have made at Schlegers suggestion 
have forced me to write out many of the pieces anew, and to 
add a lot of new ones and some translations from the 
English. I am doing the latter particularly well — ^they will 
serve to shew my poetic workmanship." The same letter 
contains the following characteristic passage : — "Dear Fritz, — 
The thorns tear me every moment, but they cannot hurt me 
as they used to do. I see now that men are fools to make 
such a fuss over their mighty woes. It is not that the woes 
are so great, but the breast that has to contain them is 
usually so narrow ! " 

The temptations to linger in the pleasant paths of 
literature were too strong at Bonn. At the end of October^ 
1820, we find Heine at Gottingen, and the only reason he 
gives for the move is that it will be easier — ^in fact, there is 
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nothing there to be done bat drudge. " That is what 
attracted me/' he writes: ''Often when glooming in the 
gloaming among the weeping willow walks of paradisiac 
Beol" (a Tillage opposite Bonn, on the Rhine, where he had 
passed the vacation), ''have I seen floating before me in 
transfiguring glory the shining genius of drudgery in dressing- 
gown and slippers, holding up in one hand Mackeldey's 
'* Institutions^** and pointing with the other to the towers of 
Georgia Augusta (Gottingen). The very waves of the Bhine 
admonished me ever and anon — 

Ox like, German youth, now tramp it — 
Trudge and follow still thy tail ; 
Once thou'lt me that e'er thou scamped it. 
Wasted days will surely fail ! 

Doesn't that sound tragical 9 " 

But at Gottingen, as at Bonn, he neglected his legal 
studies for literary ones — lived an unsocial life, and left it 
even more quickly than he had quitted Bonn. On the 23rd 
of January, 1821, Harry Heine received firom the University 
authorities a six month's consilium abseundi for breach of 
the duelling regulations. 

A slight indisposition served as a pretext for remaining 
a few weeks longer at Gottingen until it could be decided 
from home to which University he should proceed in order to 
complete his studies. From an expression used in a letter 
dated the 4th February, I think he did not inform his family 
of the true cause of his quitting Gottingen. However that 
may be, in Hie last days of February he received his orders 
and set out for Berlin. 

Although it might be rash to assert absolutely that the 
life of a great city was a necessity for the full development 
of Heine's poetical powers, I think it may safely be said 
that the circumstances and the society into which he was 
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introduced on his arrival in Berlin were pre-eminently 
calculated to hasten that development. 

But his immediate purpose in going to Berlin was 
educational in the narrower sense — ^it was the University and 
not the capital that attracted him. The University was but 
young, but the names of its professors, Fichte^ Schleiermacher, 
Wolf, Niebuhr, Bode, Savigny, Klaproth and Hegel were a 
guarantee that its teaching was the best obtainable. Still, 
more important perhaps than all these to Heine was his 
introduction into the very inner circle of German literary 
society. We are not told how it came about (and the " how " 
is of little importance), but immediately after his arrival we 
find him with the entree of Councillor Yarnhagen von Ense's 
house. There, in a salon presided over by Madame Yarnhagen, 
he met the very cream of the wisdom, wit, and poetry of 
Berlin. Madame Yarnhagen tried to draw Heine into the 
little circle of Goethe-worshippers of which she was the 
centre, but he never went beyond a very cool and critical 
admiration. Goethe was still alive, and it was the custom of 
the little band of worshippers to celebrate his birthday with 
verses and speeches and various festivities. Strodtmann 
gives the following as a specimen of the verses : — 

** I would I were a fish, 
So Dice and so fresh, 
And quite without bone ! 
For Goethe alone 
Were I fried as a dish 
Of savoury fish ! '* 

Heine declined to appear in such company, and it is 
hardly to be wondered at. 

Among the Uterary notabilities whom Heine met in 
Madame Yamhagen's assemblies may be mentioned, Ghamisso 
(author of Peter Schlemihl), Haring (better known as 
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Willibald Alexis), De la Motte Fonque and his wife, Ludwig 
Bobert (Madame Yarnhagen's brother), Michael Beer 
(a writer of tragedies, and brother to Meyerbeer, the musician), 
and a Prof. Gubitz, a periodical conducted by whom was the 
means of introducing Heine's poetry to the Berlin public. 

At Bonn and Gottingen, Heine had held aloof from the 
society of Jews, as was to be expected from the writer of a 
letter quoted earlier in this paper, in which the Jews of 
Hamburg were mentioned so scornfully. But in Berlin 
Heine fell in with a circle of enlightened Jews who were 
trying to raise their brethren from the degraded state into 
which centuries of persecution had sunk them, and he joined 
enthusiastically in the work of a " Union " which they had 
formed for the promotion of science and culture among the 
Jews. Writing in 1844, Heine describes the Union as 
pursuing '' a soaringly great but unrealisable idea," and sums 
up its work thus: — "Intellectually gifted and great-hearted 
men were here attempting the salvation of a cause lost long 
ago, but all that they succeeded in doing was in recovering 
from the battle-fields of the past the bones of former champions. 
The whole harvest of the Union consists in a few historical 
works and researches, among which Dr. Zunz's treatise on the 
Spanish Jews of the Middle Ages must be accounted one of 
the memorabilia of the higher criticism.** Perhaps if he were 
alive now the object of the Union would not seem so unrealis- 
able, but even when working enthusiastically for the Union there 
was one reform in which he had no faith. Nearly half a 
century earlier Friedlander and a few enlightened Jews had 
perceived that one of the surest means for introducing 
" sweetness and light *' among their brethren was the use of 
the vernacular German in their worship. Heine speaks of 
them as " Friedlander and Co., a firm of comcutters.** It 
was in its literary and scientific aspect that the Union 
appealed to his sympathy, and in addition to acting as 
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secretary he lectured three times a week for several months^ 
at the end of which time his health broke down. The subject 
of his lectures was history, presumably Jewish, but the 
lectures seem to have been lost. He remained in Berlin till 
May, 1823, when the state of his health obliged him to pass 
the next few months in the quiet family circle now established at 
Li^eburg, where in spite of almost continual severe headaches 
he prosecuted his legal studies, which he seems to have 
neglected in Berlin as at Bonn and Gottingen. In spite of 
some disagreeble passages between them, his uncle was 
induced to extend the time for study. In the beginning of 
1824 we find him again at Gottingen, this time really bent on 
taking his degree, which he received on the 20th July, 1825. 
Three weeks previously, on the 28th June, he had been 
privately baptised in the little town of Heiligenstadt, a few 
miles from Gottingen, and then changed his name of Harry 
to Christian Johann Heinrich. There is no need to dwell 
long on this act. Here are a couple of extracts from letters 
to show how it was regarded by Heine himself. The first is 
dated September, 1823, nearly two years before. *'.... 
So in spite of my headaches I am working away at my law — 
it will have to get me my daily bread in the future. Here, 
as you know, the question of baptism comes in. No one in 
the family is against it except myself. And this self is of a 
very stubborn nature. You will easily deduce from my way 
of thinking that the act of baptism is of no importance to me, 
and that I even attach but little weight to it symbolically; and 
also that from the circumstances with which it will be 
connected in my case it can have no significance to others. 
To me it might signify that I should dedicate myself still 
further to the championing of the rights of my unhappy 
kindred. But still, I hold it below my dignity and a stain on 
my honour that I should submit to baptism in order to 
qualify for office in Prussia, — in Prussia, of all places!!! 
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In my wretched position I really do not see how to help 
myself. I conld torn Catholic for spite and hang myself.** 
This last phrase seems to be a proverbial way of expressing 
extreme vexation. The other letter is without date, but 
probably was written in October, 1825, a few months after 
taking his degree. ** Talking about books, I can recommend 
Golowin's Travels in Japan. You will see there that the 
Japanese are the most civilised people in the world. I would 
say the most Christian people, only that to my astonishment 
I read that there is nothing they hate so much, nothing that 
they hold in such horror, as Christianity. I will turn 
Japanese. Nothing they hate like the cross. I will turn 
Japanese." The root of the matter, however, is contained 
in another passage where he says expressly that he has not 
force enough to fast and wear a beard and be called a snuffling 
Jew. And after all, his apostasy brought him no profit, as 
was fitting. 

I have already stated that Heine's poetical efforts date 
from 1816, but in addition to being one of Germany's most 
gifted poets he is also one of her greatest prose writers. I 
have no space here to discuss him in this latter quality ; it 
must suffice to say here that his prose has all the lightness 
and brightness of the best French prose combined with 
qualities peculiar to himself. I know of no German author 
more easily read by Englishmen with only a moderate 
knowledge of German. The list of his prose works up to the 
time at which we have arrived, begins with a short magazine 
article on Romanticism^ published in 1820, and in the years 
that follow we have, besides reviews and magazine work. The 
Rabbi of Bacharach, Letters from Berlin, On Poland, and 
The Hartzreise. Of these the Hartzreise is the best known 
in this country. 

His poetical works begin with Youthful Sorrows, published 
in 1821. This little collection includes the early poems 
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already mentioned. In 1822 he published two tragedies, 
Almarisor and William Ratcliffe, with a Lyrical Intermezzo^ 
and in 1824 another collection of short pieces, under the 
title of the Return Home. 

With the exception of a very few pieces the one subject 
of the poems up to this date is love, and mostly unhappy love, 
but everything is treated so objectively^ to use a German 
phrase, that it is only the constant harping which betrays that 
the author's own sorrows are the subject, and there is 
sufficient variety to prevent any feeling of monotony. There 
are also a few sonnets which express a fierce Byronic kind of 
anger at the basenesses of the world, which, albeit no mention 
is made of religion or politics, are probably the symptoms of 
his revolt against the circumstances in which he was placed. 
The following will give an idea of them : — 

'* Give me the mask ! The form wHl I assume 
Of some rude clown, lest that foul rout obscene, 
That proudly stmt in character, should ween 

That I and they are birds of but one plume. 

Give me low words and manners ! I'll entomb 
My better self in mob like form unclean ; 
The fine soul-spark within shall be unseen, 

With which to play insipid quacks presume. 

So masked, I'll caper in the great masked ball, 
And all the swarming kings, knights, nuns, I'll view, 
Greeted by Harlequin and known of few. 

With latheu swords they beat me, one and all. 
Therein's the jest. But should they see me right, 
At once the gallows-pack were mute with fright." 

Here we have the note of conscious or fancied superiority 
which was given out in the first letter quoted in this paper, 
and it is a note which occurs again and again all through 
Heine's works, whether verse or prose, to the end of his life. 
Still, in the early years, strains like the following are more 
usual and characteristic : — 
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'* Lo, to Join melodious battle, 
Minnesingers all are bent ; 
Strange will be the strife and rattle, 
Rare and strange the tournament. 

" FoamiDg fiancj now must yield him, 
As the minnesinger's steed ; 
Art be buckler strong to shield him, 
Keen words be his sword at need. 

" Lovely ladies— many a bright one — 
Look from rich-hung gallery down, 
But alas ! there wants the right one, 
With the right green laurel crown. 

** Other knights, when lists they enter. 
Wield the strength that health imparts ; 
Sole, we minnesingers venture 
With wide death wounds in our hearts. 

" And for him whose song blood raineth 
Fastest from his cloven heart — 
He is Victor — ^he constraineth, 
Best praise fairest lips to part." 



** I wandered alone in the greenwood — 
Alone but for my pain ; 
And then my old, old dreaming, 
Slipt into my heart again. 

** That little word, who taught it, 
You birdies so high in the air ? 
silence ! — ^if my heart caught it 
The woe would be hard to bear. 

<< ' There came a maiden who thought it, 
And sang it like any bird — 
And so we birdies caught it. 
That beautiful golden word ! ' 

" To none shall you dare reveal it, 
O birdies wondrous sly ! 
My trouble, I know ye would steal it, 
But none will I trust — ^not I. 
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** My songs are fall of poison — 
How else, dear, could it be ? 
For thou hast filled with poison 
The life that was blooming in me. 

" My songs are fall of poison — 
How else, dear, could it be ? 
I have in my heart many serpents, 
And, dearest, I have thee." 

There is no room here to say much about the two tragedies^ 
but when I state that in both the hero and heroine perish hy 
the act of the hero, and that in one, Almansor, the plot 
consists mainly of complications arising from the conversion 
and non-conversion of Spanish Moors to Christianity, it will 
be plain that the poet's own life enters largely into them. 
But Heine succeeds better than Lord Byron in disguising his 
own personality. This reference to Byron is not an accident. 
Byron and Heine have much in common, and Heine was 
aware of it. In a letter dated June 24th, 1824, he says : — 
^^ Byron's death disturbed me greatly. He was the only man 
with whom I felt myself akin, and we may well have 
resembled each other in xnany things, laugh at it as much as 
you will. For some years past I have read very little of him ; 
we keep company rather with those whose character differs 
from our own. But I was always comfortable in Byron's 
company, as with a perfectly equal playfellow. In Shakspere's 
company I am not comfortable, I am all the while too 
conscious that I am not his equal — he is the all powerful 
Minister — I a mere councillor — and I feel as if he might 
dismiss me at any moment." 

If I were to speak my mind here as to Heine's character 
as a man, I should have to do it with a mass of evidence lying 
clearly before me which I have not been able to bring before 
the Society. The sketch which is contained in the foregoing 
pages is only a sketch, but although much is necessarily left 
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out, I hope I have succeeded in placing before you an outline 
of the man and the circumstances which is not misleading, 
but may at some future time be completed by the addition of 
details now omitted. Heine's writings, outside his poetry, 
are concerned much with politics and much with religion. 
The indications given in this paper are more than sufficient to 
shew that his standpoint will differ so widely from that of the 
•great majority of English people, and that his treatment will 
be so free as to be inevitably a cause of offence if his works 
were to be heedlessly introduced into a Society like this. At 
the same time, a man who aspired to be a poet, a novelist, a 
historian, a philosopher, a critic, and a politician, and really 
by virtue of his innate poetic insight achieved success in each 
of those departments — such a man is one whose works every 
succeeding generation must study, and if I can make that 
study easier to some of my countrymen, I shall be well pleased 
with the labour I have spent on the work. 



Yggdrasill 

(The great World Tree.) 
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SCANDINAVIAN MYTHOLOGY FROM THE 
PICTURESQUE SIDE. 

By miss JESSIE MACGREGOR. 

It is at first sight difficnlt to understand why the old Norse 
Mythology, thongh it lingered in remote corners of the north 
so late as the eleventh centnry of onr era, influenced the 
Europe of the middle ages so little as it certainly did. A 
strange phase of northern thought, expressing the rugged- 
ness and the earnestness of the northern character, it seems 
to have vanished utterly, leaving few evidences of its past 
existence ; no flavour of its poetry in medisBval literature, no 
trace of its picturesque imaginings in medisBval art, for 
sculpture and painting are alike silent concerning it, and 
only in architecture and ornament do we find that northern 
ideas, influenced by traditions derived from Greece through 
Byzantium, formed the beginning of Gothic; for Gothic 
architecture, I suppose, is mainly the outcome of northern 
genius. Some explanation of this may be o£fered in the fact 
that after the Teutonic peoples received the Christian faith, 
and the wandering Norsemen settled down, they seem to have 
adapted themselves pretty readily to circumstances .and to 
have become devout sons of the Church. She gathered into 
her coflfers not only "jewels of gold, and jewels of silver," 
but all the treasure of intellect and genius : and as monks 
and priests, besides being the patrons of learning and art, 
were also the scholars and in many cases the artists them- 
selves, it followed as a matter of course that aught that 
savoured of heathenism was discouraged and disallowed. 
Whenever, through poetic license, Paganism did creep into 
literature, as in the Divine Comedy of Dante, where 

E 
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Florentine and classical personages were mixed np, the 
allusions were to southern myths ; and Rome — a centre once 
of Pagan thought, as then the heart of Christendom, rich in 
classic memories, contiguous, too, to classic Greece — Bome 
and her luxurious ciyilisation were in all senses too far 
removed from Scandinavia to catch even an echo of her faith, 
or, catching it, to he influenced thereby. 

In medisBval art (though the Dutch have left us precious 
memorials of what may he called the domestic school, in the 
painted records of their burgher lives), it is unquestionable 
that with few exceptions the masterpieces were inspired by 
Christian themes. No trace is there anywhere of the religion 
of Odin ; for when the old masters, weary of their strangely 
comfortable St. Sebastians delightfully oblivious of showers 
of arrows ; weary, too, of their beautiful Madonnas, grand 
entombments and crucifixions, turned to mythology for fresher 
themes, they sought them naturally on classic ground, know- 
ing nothing of the north. Titian knew nothing of it 
when he painted that Bacchus and Ariadne in our National 
Gallery of which Mr. Buskin somewhere says that it is the 
finest picture in the world. But Titian was an Italian, and 
the loveliest story of Scandinavia would have conveyed to him 
no meaning ; nor is it too much to say that, genius though 
he was, he would have expressed no meaning by it; — in breath- 
ing his southern soul into the myth he would ha^e robbed it 
of its northern character. 

Now I think that though the MedisBvals drew sufficient 
inspiration for their mastei'pieces from such sources as 
those referred to (viz.. Scripture and the lives of the saints, 
classic lore, and domestic life), the men and women of the 
nineteenth century need not hope to do the same. Religious 
art is well-nigh a thing of the past; though we have great 
painters still among us, we do not get such pictures as Raphael 
and Leonardo painted. Is this because the lively, simple faith 
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of the old masters has qnite departed from among us ? I 
think not; but if it were so it would not be altogether a 
deterrent fact, for those living artists who paint noble pictures 
suggested by time-worn Greek myths ; our poets, who, like 
Mr. Lewis Morris in his Epic of Hades, still return to these 
stories for their material, cannot be said to '' believe " them 
in the sense we apply to the words " I believe** in the Creed ; 
but they have vivid imaginations, and the power of projecting 
themselves, so to speak, into the mental attitude of the 
ancients. That sacred subjects are now avoided, is mainly 
the fault of the public. The great religious works of the 
past were in demand for monasteries and churches; but 
we Protestants are unable to see that in decorating our 
churches and chapels with our finest works of art we should 
be dedicating God*s noblest gifts to his praise, and we have 
small space or place for them elsewhere. Thus religious 
pictures, perhaps the most delightful of all to paint, have 
become drugs in the market. The same thing holds good 
in literature, though for a di£ferent reason ; much of the 
culture of the day has been turned by an agnostic generation 
into other channels of thought. Let a good poet arise and 
write a sacred epic after the manner of Paradise Lost, and I 
do not think that his work would get throug:h a first edition ! 
It may be urged that domestic and historical scenes still 
remain. As to the first, I believe that, left to themselves, few 
men of genuine feeling would paint kittens and babies, 
widows and widowers planting flowers on graves, or girls 
sitting on stiles reading letters or listening to nightingales ; 
such sentiment is too easily obtained, and too much on the 
surface to be of value. Yet such are the favoured themes 
against which thoughtful critics inveigh, and they are not 
inspiring ; the stimulus to paint them, however, comes from 
without, not from within. The public insists on having that 
kind of art, and therefore the artists crush down their best 
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instincts and give what is demanded, knowing that the 
thoughts they long to ntter wonld find no hearers. 

Of historical painting there is none, I think, properly so 
called, except the representation of the life of to-day, of the 
life with which the painter is himself familiar. A picture of 
Cromwell dismissing the Long Parliament, if snch a subject 
were capable of pictnresqne treatment, though painted by 
Pettie or Yeames, would be worthless as a record of actual 
fact, however precious it might be as a work of art showing 
subtle analysis of character and rendering of expression. 

On the other hand, Mr. Du Manner's society drawings in 
Punch will be historical to posterity ; and so also would be a 
true picture of the kaleidoscopic movement and human in- 
terest of any street in Liverpool on this 7th of January, 1884. 

Whether this contemporary life of ours is worthy to be 
perpetuated in art is another question. The nineteenth 
century is pre-eminently the age of the novelist, and the 
novel is the mirror which best reflects our manners, our 
foibles, and our virtues ; but there are many among us to 
whom the life of to-day offers no charms for brush or 
pencil. I find in the Spectator of Saturday, July 28th, 1711, 
that "Great masters of painting never care for drawing 
people in the Fashion ; as very well knowing that the Head- 
dress or Perriwig that now prevails, and gives a grace to their 
Portraitures at present, will make a very odd figure, and 
perhaps look monstrous in the eyes of Posterity. For this 
reason they often represent an illustrious Person in the 
Boman habit, or in some dress that never varies." Yet the 
costume of the eighteenth century was more picturesque than 
ours, particularly the masculine costume; and I honestly 
think that more may be done in a picture with a full-bottomed 
wig than with a chimney-pot hat. But artificiality and 
fashionable ugliness are out of place alike in the art of every 
age ; so, too, is the t^nfashionable squalor, of which we read 
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less in the pages of Addison than in the press of the present 
day. We should read about it, think about it, see it, remedy 
it — but not paint it. For true artists rejoice in lines of 
beauty and pure glowing colour, and they no more find the 
last in smoky factories, rags and grimy courts, than the first 
in millinery and tailor-made clothes. It is not that they lack 
sympathy, and fail to see all the pathos and beauty underly- 
ing the common lives of both rich and poor; but it is because 
art, though it has the supreme adrantage of speaking a 
language understood by all, is nevertheless subject to certain 
limitations by which literature is little a£fected. These make 
it impossible to show, in the impression of one brief moment 
(which is all that is allowed to a picture), that hidden tragic 
side which, in many a society episode, lifts its seeming 
triviality into greatness ; or that heroism of suflfering lives, 
which once understood would redeem their ugliness. But 
more than this, it is the domain of art to present things 
beautiful to the eye ; the artist has no business to paint any- 
thing that is not in some sort beautiful. Things that are not 
so are unfit for picturesque presentment. Positive deformity, 
the representation of scenes of brutality and vice, and of 
physical su£fering, should always be avoided ; and I say this 
in spite of my reverence for Hogarth as a great teacher. I 
think, too, that the horrors sometimes given us by the French 
school are not excused even by the splendour of their execu- 
tion. Nor, in my opinion, are battle pieces justifiable, when 
the sanguinary side asserts itself rather than the heroic or 
the picturesque. We do not want surgical art. 

As distinguished from a great poem or novel, a great 
picture must show some actual, visible beauty of form, colour 
or expression ; unless it do so, however lofty its purpose, or 
poetic the thought which gave it birth, it is a failure, and 
literature would more properly express what it sought to 
express. It may even be a very fine picture if it teach no 
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lesson at all but beauty ; indeed^ there are many people who 
consider that art should seek no higher mission. I am not 
among their nnmber ; for though I think that one might 
almost die content who had given to the world '' a thing of 
beauty ** that would be " a joy for ever," I claim for art still 
nobler capabilities, believing that the greatest painter of all 
will be he who will think his own great thoughts (a Shake- 
speare in a new realm), who will clothe them in perfect form 
and perfect colour ; in the grandeur of Michael Angelo, in 
the grace of Raphael, in the tints of Turner or Titian. 
But not, probably, in our generation will such an one arise. 

Some living poets and painters, shut out, for the reasons 
before given, from the religious subjects in which their 
idealism might find vent, may perhaps be desirous of 
expressing otherwise than realistically the loveliness or the 
pathos of life, the mystery of death. They turn, may be, to 
Mythology, thinking to explain the feeling that stirs them in 
its profoundest stories; or else, if artists, they probably 
turn to it because they have been struck by the merely pic- 
torial possibilities of a myth, without regard to its subtler 
meaning ; they are of those who strive only for beauty, for 
whom '^ art for art's sake " is enough ; and they find that 
ideal subjects allow unconventional treatment of drapery, free 
play of beautiful curves in the idealised human form, and 
the omission of ugly and prosaic accessories. In either case 
you may be sure that they have turned their backs on their 
native North, and found their material in the well-worn 
classic stories. They are well-worn; they have done duty 
over and over again ; are we to have Aphrodite and Medea, 
or Helen and Odysseus, repeating themselves eternally, and 
the same tales dished up afresh in literature, when nearer 
home a perfect mine of heroic legend, and a mythology 
concerning our race much more closely than the Greek, 
contain the germ of many a beautiful picture and poem ? 
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Leaving the Saga literftture ont of the qaestion^ as opening 
too large a field of enquiry, I think it a matter of regret that 
so little interest exists among ns in the universal religion of 
our Teutonic forefathers; and it is my object ta prove, as 
well as I can in so short a paper, by reference to some of its 
more salient features, that Scandinavian Mythology is as 
possible of elaboration by literature, and particularly as suit- 
able for illustration by art, as its better known sister of 
Greece. Should there be any one here who may have thought 
of the old Scandinavians as of a merely half-barbaric, roving 
and warlike people, neither contemplative nor imaginative, I 
hope even this sketch of their religion will convince him that, 
on the contrary, they were both, and possessed capacities and 
instincts for art which they have bequeathed to us, and 
which it is our duty to develop and to illustrate. 

In the light which Philology has thrown on the study of 
comparative Mythology, no one, I think, will controvert the 
statement that, in so far as all mythologies personify and 
worship the visibly working forces of the natural world, they 
have a common ground of origin. For '' religion,'* as has 
been truly said, '' is the apprehension of the Infinite," and 
the faculty which enables man to perceive the Infinite, wher- 
ever hidden, distinguishes him from the brute. The most 
striking natural phenomena were to the primitive mind only 
so many manifestations of the Infinite. Thus it is that 
myths which evidently have once corresponded may be met 
' with in the religions of various races ; for the sun, warming 
and fructifying, the teeming, all-nourishing, all-bountiful 
mother earth ; the bright " father sky " overshadowing her ; 
the wide ocean; the succession of day and night, and 
summer and winter ; the gathering thunder-cloud and blast- 
ing lightning, became to all of them only so many personi- 
fications of Deity, or expressions of divine wrath or pleasure. 
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Bat nature has many aspects, is both stern and gentle, 
smiling and awful ; therefore, according to the way in which 
she impressed the early thinker, to his surroundings and his 
habits, was the development of the myth in which he clothed 
his thought. 

Ages before the dawn of history, when the still undivided 
Aryan people dwelt together in Asia, they had a mythology, 
and worshipped the Infinite in the great forces of nature and 
the " shining gods " of the heavens. When they dispersed 
and went east and west, north and south, becoming Hindoos, 
Persians, Germans, Celts, Greeks, Romans and Slavs, they 
took with them to their new lands a common faith, so that 
Indra in India, and Zeus in Greece, were the same as Dyaus, 
god of the bright sky, the supreme deity of the original 
Aryans. But, of course, the myths would not long remain 
the same ; the most simple of these nature-aUegories (for a 
myth is an allegory, though a half conscious one), when in the 
course of centuries it became the property of mixed peoples, 
and was subjected to the influences of changing climate, 
customs and language, got altered past recognition ; and so 
much has this been the case, that, but for the comparatively 
new science of language, the identity of the gods of one race 
with the gods of another would never have been proved. If 
we possessed only the German version of the Scandinavian 
mythology, the myths being tinged with medisBval romance 
and local colouring, and inevitably affected by contact with 
Christian ideas, would now retain but little that was pecu- 
liarly Norse. But fortunately, a pure stream of Scandinavian 
Mythology has welled up for us from a most unlooked-for 
source, and may be said, literally, to have sprung from a rock 
barren as that of Moses in the wilderness. '^ God made the 
world, but the devil made Iceland,** says a Danish proverb ; 
and in Iceland— that sterile isle of the northern sea, buried as 
it were beneath lava bed and volcanic rock — the mythical poems 
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and heroic Sagas of oar forefathers have been preserred as 
securely as ever were the cities of the Italian plains beneath 
the ashes of Vesuvius. Carlyle says, touching this subject, 
"In that strange island — Iceland — burst up, the geologists 
say, by fire from the bottom of the sea; a wild land of barren- 
ness and lava; swallowed many months of the year in black 
tempests, yet with a wild, gleaming beauty in summer time ; 
towering up there, stem and grim, in the North ocean, 
with its snow Jokuls, roaring Geysers, sulphur pools and 
horrid volcanic caverns ; like the waste chaotic battlefield of 
frost and fire ; where, .of all places, we least looked for litera- 
ture or written memorials, the record of these things was 
written down. On the sea-board of this wild land is a rim 
of grassy country where cattle can subsist, and men by 
means of them and of what the sea yields ; and it seems they 
were poetic men these, men who had deep thoughts in 
them, and uttered musically their thoughts; much would 
be lost had Iceland not been burst up from the sea, not 
been discovered by the Northmen.'* tt was somewhere 
about the end of the ninth century that the discovery 
here alluded to took place. In 872, Harold Fairhair united 
all Norway under his sway, and those of his subjects who were 
dissatisfied with his rule (among them the bravest and cleverest 
of the race) fled, and many went over to Iceland and made 
it their home. The religion which they carried with them 
into this exile flourished there until the introduction of 
Christianity in the beginning of the eleventh century. Even 
then the Icelanders seem to have received the new faith rather 
reluctantly ; for they stipulated that they should be baptised in 
the hot springs in cold weather ; and we hbar of chieftains, 
nominally Christians, who never put to sea or engaged in any 
serious undertaking without invoking the aid of Thor. Jacob 
Grimm, in his Oerma/n Mythology, * tells us of a man who, 
* German Mythology, ▼. i, p. 114. 
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liying among Christians, carried in his pocket a little image 
of Thor, the thunder-god, carved in whalebone, and wor- 
shipped it in secret. Also the Skald, or poet Hal&ed, when 
converted to the faith of Christ, annonnced that he should 
never speak ill of the old gods, or cease to celebrate them 
in his songs. No doubt the Christian doctrines of humility 
and forgiveness were bitter pills to the heroes of many a deed 
of valour and vengeance ; and one can picture the flash of 
scorn in the Viking's blue eye when first told that if his 
enemy smote him on one cheek he was to turn to him the 
other, that if he took his coat he was to give him his cloak 
also. 

However this may have been, the Northman's lingering 
love for his old religion helps to explain the preservation 
in Iceland, where they were discovered, of the poems 
called collectively the Elder or Poetic Edda, from a word 
generally taken to mean '^ Ancestress." Wherever these lays 
may have been first actually written down, they contain inter- 
nal evidence that their writers were familiar with such distant 
spots as Greenland, Ireland, the Orkneys, and the Isle of 
Man. But they had been the property of the whole Scandi- 
navian race before the colonisation of Iceland, and some are 
probably of extreme antiquity. Before the awakening of the 
literary spirit in Iceland, about the eleventh century, these 
poems and the scattered sagas had all been committed to 
memory and handed down from generation to generation by 
word of mouth, till story-telling had become a profession, 
and those who followed it were called Skalds, whose business 
it was to perpetuate the glorious deeds of their gods and 
heroes, and to stimulate the Sea-kings to emulate them. 

The Elder Edda^ commonly, but without authority, called 
the Edda of Saemund, a learned Icelandic priest of the 
eleventh century, is very fragmentary ; its meaning also is in 
some places so obscure as to be almost unintelligible, but 
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many of its songs are fall of a wild and original beauty, and 
no doubt they have lost much in translation, the peculiarly 
alliterative quality of the metre being difficult to render into 
elegant English verse. It is, however, to the Younger^ or 
Prose Edda, generally attributed to Snorri Sturleston, a 
famous Icelandic chieftain of the thirteenth century, that we 
are mainly indebted for such knowledge as we possess of the 
religious system of our forefathers. Of this a very excellent 
translation has been published by Professor Anderson, of 
Wisconsin, United States. * 

Most people know that the anciept Scandinavians pictured 
the universe as a gigantic ash-tree, the ash-tree of existence, 
Yggdrasil by name. The branches extended over all the 
world, and reached to heaven. It had three roots ; ' one was 
deep down in the dominion of Hela, the pale Queen of Death. 
This was for ever gnawed by the dread serpent Nidhogg, which 
abode in Hvergelmir, the roaring cauldron of evil whence 
flowed the twelve icy streams of the Elivoggs. Another 
reached to Jotunheim, where dwelt the Jotuns, or giants, 
personifications of the phenomena of nature hurtful to man, 
such as frost, snow and storm. It would therefore appear 
that the old Norse held that death, evil and the cruel elements, 
i.e., Hela, Nidhogg and the frost-giants, are at the bottom of 
all the woes of the world. The third root of the ash was 
with the gods in heaven. Honey dropped from it, an eagle 
sat above in its' boughs, and a squirrel ran up and down 
carrying messages to the serpent below, making mischief 
between it and the eagle; four harts gnawed its branches, 
whilst the Norns or Fates — Urd, Vernande and Skuld (past, 
present and future), who weave for weal or woe the destinies 
of men — watered it daily with water from the sacred fountain 
of Urd. Near this fountain was Bifrost, the rainbow-bridge 

* Vide The Younger Edda, called also SnorrVe Edda, and The Prose 
Eddut iranalaied by Basmos 6. Anderson. 
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which led from earth to heaven, of which the god Heimdall 
was the guardian. 

I can only briefly refer to the very grotesque account in 
the Norse Mythology of the creation. In the words of the 
Elder Eddor- 

"It was Time's morning 
When there nothing was ; 
Nor sand, nor sea 
Nor cooling billows. 
Earth there was not 
Nor heaven above, 
The Gionongagap was 
But grass nowhere. 

Oinnungagap means the yawning gap, and by it was re- 
presented empty space. Muspelheim was the world of dazzling 
light, guarded by Surt, the fire-g[iant, who at Hagnarok, ^'the 
dooms-day *' of the gods, was to come and burn up the whole 
earth with fire. Nifiheim was the world of mist, which together 
with Muspelheim existed before creation. We are told that 
the heated blasts from Muspelheim met the rime and cold 
and '' all things grim ** which proceeded from Niflheim, and 
turned them into drops. These ** by the might of him who 
sent the heat" (a phrase thought by some to point to an older 
worship than that of Odin, by others to be merely an inter- 
polation of a later writer), quickened, and took the likeness 
of the frost-giant Ymer. There follows much more telling 
of the giant's o£fspring ; of chaos and the creation of Odin 
and his brothers. These last slew the giant, and drowned in 
his blood the whole race of frost-giants, except one Bergelmor 
and his wife, who escaped in their Ark. In this incident 
we light strangely on the story of the Deluge ; the story of 
Noah, and of Deucalion and Pyrrha. Odin and his brethren 
took the body of Ymer, and throwing it into the midst of the 
Gulf Ginnungagap, created therefrom the universe. 
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Says the " Lay of Grimnir " in the Elder Eddor— 

«* Of Ymer'B flesh 
Was earth created, 
And of his blood the seas ; 
Bocks of his bones, 
Trees of his hair, 
And of his skull the sky; 
And of his brows 
The gentle powers 
Made Midgard for 
The sons of men, 
But of liis brains 
The melancholy clouds 
Were all created.** 

The Norsemen had a genuinely barbaric love of splendonr, 
and all the halls in Asgard, the place or city of the gods, 
are described in the Eddas as glittering with gold and silver. 
Most celebrated of all was Yalhal, whither carried in the arms 
of the Valkyrs, or Valkyriur (the shield maidens and messen- 
gers of Odin, whose name signifies "choosers of the slain**), 
went the souls of heroes slain in the battle-field ; those who 
otherwise met death, fared to Hela the death queen, repre- 
sented as half-corpse, half-woman. It is the opinion of the 
latest writers that the notion of Valhal and the Valkyriur did 
not exist in the earliest Scandinavian belief. Whether this 
were so or not, there is no doubt that the hope of an existence 
passed in Odin*s halls stimulated the courage of roving 
Vikings of a later age, and was an incentive to warlike deeds ; 
their highest virtue was valour, and this Garlyle takes to have 
been the soul of the whole Norse belief. , 

This prize of courage was in Odin*s gift. Odin, of whom, 
little as is popularly known of the Asas (or Norse gods), 
every child knows somewhat ; whose name is perpetuated in 
Wednesday, Odin*s or Woden's day ; " who belongs,** says 
Max Muller, '' to the same stratum of mythological thought 
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as Dyans in India, Zens in Greece, Jnpiter in Italy, and 
who was worshipped as the supreme deity during a period 
long anterior to the age of the Veda or Homer."* Yet he has 
but little in common with the Zens of the Greeks, the Jnpiter 
of the Romans; he is altogether a much more admirable and 
decorous personage. Jacob Grimm says, everything points 
rather to his being the same as Hermes, or Mercury; but if it 
be permitted to differ from so great an authority, I must say 
that I cannot see any strong general likeness, though there 
are some points of agreement. Anyhow, being the supreme 
deity of the North and the father of gods and men, we in- 
voluntarily compare him with Zeus rather than with Hermes. 
Odin has many names, nearly two hundred in all, which refer 
to his wanderings, accomplishments and attributes, and the 
signification of some of these should materially assist the artist 
who may wish to depict him correctly ; he is best known, 
however, by the loving title of "Alfather." He is wise, for he 
gave his right eye in exchange for one draught from the foun- 
tain of wisdom. He is the God of battles and victories, and 
Grimm tells us that precisely as in the Vedic belief '^ the 
souls of slain warriors arrive at Indra's heaven, the victory- 
dispensing god of our ancestors (Odin) takes up the heroes 
that fall in fight into his fellowship, into his army, into his 
heavenly dwelling," — thus " in the North, ' faring to Odin,* 
* visiting Odin,* 'being guest with Odin,* simply meant to die.** 
We know how the Greeks pictured Zeus, as a being of a 
majestic mien, with flowing beard and locks, seated thunder- 
bolt in hand upon a golden throne, with, his feet on the 
outstretched wings of an eagle. But the Norseman had no 
plastic or graphic art to give form and colour to his con- 
ceptions, nor have such broken outlines as his literature has 
left us been filled in for us since by painter or sculptor, or 
by the imagery of later writers. Still, the Eddas and Sagas 
* Max Miiller, Chips from a German Workshop. 
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do here and there give hints of the aspects of their heroes, 
and we find that, like Zens, Odin was venerable in appearance, 
with a long beard and burning eye ; he rides a white horse, 
wears a broad hat and a blue cloak (indicating that he is god 
of the bright sky and the air) ; no eagle attends him, but, 
instead, two ravens, Hugin and Munin (thought and memory) 
sit upon his shoulders and bring to his ears all that they see 
and hear. He wields no thunderbolt; that is the weapon of 
his son Thor ; for Miolner, the hammer with \rfiich Thor 
wrought all his doughty deeds, is the thunderbolt. 

In those early days, when science yet unborn could not 
explain away, as it sometimes does, much that is beautiful, 
partly because it is mysterious, men had simple explanations 
for nature's phenomena. They had the credulity, but also the 
reverence, of children ; so thunder was to them not merely 
electricity, but, as Carlyle points out, the God Donner (thun- 
der) or Thor. In that age men signed themselves with the 
sign of the hammer as now with the cross ; brides and the 
dead were consecrated with it, and according to Grimm, ''in 
the middle ages a stroke of lightning was long considered a 
happy initiatory omen to any undertaking." For Thor was 
regarded by men as their peculiar champion ; Thor fighting 
battles against the frost-giants has an ethical as well as a 
physical meaning; is a type of that steady patient force 
which, rightly directed, conquers the adverse powers of 
nature; his belt of strength and his all-powerful hammer 
symbolise the energy, skill, and resolution of man, which 
bring the very elements under control. Every one knows 
that Thursday is Thor's day ; and familiar as a fairy tale to 
many a child is the account of his sleeping at night in a 
mighty hall and finding it in the morning to be a giant's 
glove ; of his adventures in Jotunheim (giant-land), where 
he wrestled with an old woman and was overcome because 
she was Old Age herself, to which all must succumb. There, 
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also, being challenged to a drinking combat, he was van- 
quished, only because the cup from which he drank was the 
mighty ocean; whence the ebbing of the tide was called 
"Thor's drinking." 

Of Odin's wife, Frigg, mother of the gods, and of Frey 
and Freyja, the bright brother and sister, children of Njord, 
god of the winds, I have not time to speak much. Freyja 
was the goddess of beauty and of love ; from her the sixth 
day of the week is called Friday. She was first of all the 
goddesses, and shared the slain with Odin; she wore a 
wonderful necklace called Brasingamen, reminding one of 
the cestus of Venus or Aphrodite ; and as Aphrodite was 
called "smile loving," so Freyja was said to be "fair in 
weeping," for she was wedded to a being named Odur, of 
whom no more is told than that he mysteriously disappeared; 
Freyja, in a car drawn by two cats, wandered all over the 
world in quest of him, weeping everywhere tears of gold. 
Frey, who was the god of sunshine and the fruits of the 
earth, and who ruled over the light elves, one day presump- 
tuously placing himself on Odin's high throne, whence he 
could see all that passed upon earth and in Jotunheim, 
beheld a lovely giant maiden enter a large and beautiful 
house, and when she raised her arms to lift the latch, all the 
earth and sky glistened. Frey pined away for love of Gerda, 
and refused to be comforted until, by the sacrifice of his 
horse and magic sword, he obtained her for his wife. This 
is a sun-myth, rich in significance, while it seems to have 
none, which reminds me of the reply which a Sunday-school 
child once gave to a friend of my own, who, asking what was 
meant by a parable, and expecting the regulation answer, 
" An earthly story, with a heavenly meaning," was told instead, 
" It is a heavenly story, with no earthly meaning." So, at 
first sight, appears this myth ; but on unfolding it we find 
that Gerda*s marriage with Frey is the earth's turning to the 
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sun in summer time, and escaping the cold embrace of the 
frost-giant Bime ; and again, Gerda in Jotunheim is thought 
by some to mean the seed, dormant in th^ ice-bound frosty 
earth till melted by the wooing of the sunshine. In this 
connection, too, it is interesting to observe how the heavenly 
myth gradually fades either into the heroic legend or the 
grotesque fairy tale. Lost for a time, it almost invariably 
reappears elsewhere, and under a changed aspect. This story 
of Frey usurping Odin's throne would seem to have origi- 
nated the legend told by Grimm of the mortal man whom St. 
Peter admitted into heaven, and who, led by curiosity, 
climbed into the chair of the Lord, whence he could look 
down and see all that was done upon the earth. He saw a 
washerwoman steal two ladies' veils, whereupon he became 
very angry, seized the footstool of the Lord and hurled it 
down at the thief. " To such lengths,*' say Grimm, " has 
the ancient fable travelled !" 

Throughout the Eddas there is distinctly foretold the doom 
which was to fall upon the gods when Bagnarok, their 
*^ dooms-day," should come. To ward off old age and care, 
they went daily to the abode of Idun, to eat from her casket 
her rejuvenating and wonderful apples. She was the goddess 
of youth and spring, wedded to Bragi, god of eloquence and 
poetry, whose name has descended to us with a somewhat 
altered signification in our word "brag," though it still 
means to talk much. But the apples of immortality could 
not prevent the trouble foretold ; and Loki — the evil principle 
amid the good, who surpassed all others in craft, whose 
daughter was ihe dreadful Hela, whose sons were the 
ferocious wolf Fenris and the Midgard serpent Jormangand^- 
was the means of bringing it about. Loki, who is repre- 
sented as '* fair of face though evil of disposition," is the 
impersonation of mischievous, all-destroying fire ; of the fire 
which consumes rather than warms. Stories about him fill 
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half the Eddas; his grotesque humour is a sort of redeem^ 
ing quality, but he is no grand, fallen angel, like Milton's 
Satan, though I think we meet with him again in medisBval 
ideas of the devil. He is represented as friendly both with 
the giants and the Asas, and as for a long time the gods 
tolerate his misdeeds, he becomes 

<* The little rift within the lnte» 
Which slowly widening 
Makes the mnsic mnte/* 

till his wiles bring death among the Asas, slay innocence 
itself in the person of the holy Balder, and so hasten the 
end. For this crime Loki was at length caught by the gods, 
and bound over three rocks, with a serpent so suspended 
above him that the venom should drop into his face. There 
was he to lie until Bagnarok. But Sigyn, his wife, stood 
beside him, and caught the drops in a dish; whenever it 
became full she went and emptied it, and meantime the 
poison fell upon Loki's face. Then he twisted his body so 
violently that the whole earth shook. " This,'* says the 
chronicler quaintly, " is what you call earthquakes." 

Is not this myth quite as beautiful as the story of 
Prometheus, so great a favourite of poets and painters ? 

Balder was the second son of Odin, beloved of Asas and 
of men. The Edda says that he was " so fair of face and so 
bright that rays of light issued from him, and that the whitest 
of all plants is like unto Balder's brow ; he is the wisest, 
mildest and most eloquent of all Asas, and such is his 
nature that none can alter the judgment he has pronounced." 
Now Balder dreamt dreams, ''great and dangerous to his 
life," and these being interpreted to portend evil, his mother 
Frigga exacted an oath from fire, water, and all metals, from 
stones, earth, trees, sicknesses, beasts, birds, and creeping 
things, never to harm Balder — only she omitted the little 
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plant mistletoe as being too small to do anyone hurt. There- 
upon the AsaSy for pastime in their playground, believing 
Balder to be invulnerable, hurled at him stones and darts 
which all glanced off harmless. But Loki, in disguise, went 
to Frigga and learned from her that, though all other things 
had sworn never to hurt the sun-god, there grew " west of 
Yalhal a little shrub mistletoe which seemed too young to 
extract an oath from." Armed with this fatal knowledge, 
jealous Loki secured the plant, rejoined the Asas, and 
whispering to Hodur, Balder's blind half-brother, asked why 
he alone stood aloof from the games. ^'I cannot see, and 
have no weapon," answered Hodur ; but urged by Loki, and 
under his direction, he took the mistletoe and aimed at 
Balder, who straightway fell dead. The gods were stunned 
at first by the strange novelty of sorrow and death, but soon 
lamentations, loud and long, arose in Asgard, though Odin 
alone knew the extent of the evil, and that the death of 
Balder was the beginning of the end. There follows an 
account of the funeral rites, when Balder's wife Nanna 
broken-hearted died, and her body was laid beside his on the 
burning ship and pushed out to sea: one instance this 
among the many in Scandinavian lore of conjugal devotion. 
Meanwhile the God Hermode ''rode nine nights through deep 
and dark valleys " till he reached the kingdom of Hela and 
implored her to send Balder back. Hela answered that if 
'' all things quick and dead " would weep for him, he should 
return. (Mr. Matthew Arnold's fine poem on this subject will 
be quite familiar to many now present.) ''Then the Asas sent 
messengers over all the world, praying that Balder might be 
wept out of Hel's power." Swiftly they sped over land and 
sea, from north to south, from east to west ; all mankind 
and all nature grieved ; the skies rained tears, and from the 
very stones came moisture, and to this day in Iceland there 
is a saying that when dew appears things grieve for Balder 
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(grata Baldr). But Thok, a giantess, believed by the Edda 
to be Loki himself, refused to grieve ; she only said 

" Thok will weep 
With dry tears 
For Balder's burial ; 
Neither in life nor in death 
Gave he me gladness. 
Let Hel keep what she hath ! '* 

I have lingered rather long over this history, not only 
because it is the central thought and turning point in the 
whole tragedy of the Norse Mythology, and the most complete 
of the Eddaic stories, but because it is surely, in itself, one 
of the most beautiful of the many sun-myths. Balder, the 
summer sun, whose name signifies ''brightness" or ''white- 
ness," is fitly slain by his blind half-brother, winter darkness ; 
and in the far north, where winter is indeed but one long 
night, the departure of summer, that is, the death of the sun, 
was aptly symbolised by the death of Balder, the brightest 
and the best beloved. But the myth seems to have deeper 
meaning, to point to the slaying of innocence, and thus 
regarded, " Balder," as Prof. Anderson says, " is no more 
merely the pure holy light of heaven ; he is changed from a 
physical to an ethical myth." 

No wonder then, I think, that the Christian missionaries 
in Iceland seized on this beautiful conception of its sun-god, 
adopted him, and called him "The white Christ." 

A period of anarchy follows, during which "brothers 
fight against brothers," when "hard is the world," and 
" sins grow huge ;" there are 

" Axe-ages» sword-ages, 
Shields are cleft in twain, 
There are wind-ages, wolf-ages, 
Ere the world falls dead." 

Then dawns Ragnarok, the " doomsday," or (as other writers 
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interpret it), "the Twilight of the Gods;" Loki bursts his 
chains, the ash-tree shakes, 

*' The stormy hills are dashed together, and 
Men tread the path of Hel." 

The dreadful Fenris wolf gets loose ; the sea rushes over the 
land ; the heavens are rent in twain, and the fiery sons of 
Surt, the fire giant, come riding through the opening ; they 
cross the rainbow bridge which leads from earth to heaven ; 
it breaks in pieces ; Heimdall, who guards the bridge, blows 
loudly on his horn ; the gods hold council, they arm them- 
selves, and so do the heroes ; then they advance to the last 
great combat, and the evil and the good destroy each other. 
Odin attacks the Fenris wolf, which opens its gigantic jaws 
and swallows him; but Vidar, the silent god, rends it 
asunder. Thor slays the Midgard serpent, but is himself 
poisoned by its venomous breath ; Frey rushes at Surt, but 
missing the magic sword which he had given for Gerda he, 
too, MIb. Then Loki fights with Heimdall, and they kill each 
other. FinaUy — 

*^ The snn darkens, 
ESarth in ocean giulm ; 
Fall from heaven the bright stars 
Fire's breath assails 
The all -nourishing tree ; 
Towering fire plays 
Against heaven itself.*' — 

(The " Vala's Prophecy," Elder EddaJ 

But Regeneration follows Bagnarok ; the earth rises again 
from the sea, and is green and fair; the fields unsown 
produce their harvest; Vale and Vidar, Hodur and Balder 
(night and day) return and reign over the peaceful new 
world ; the evil principle was extinguished at Bagnarok, but 
the good remains. 
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Even from this rapid and necessarily imperfect sketch of 
the old Norse religion, I think it will be seen that it contains, 
as I said at the beginning, the germ of many a beautiful picture 
and noble poem. It should be observed that it was complete 
as a scheme ; alone among the ancient beliefs of the world it 
taught of a birth and death of the gods ; of Creation, Destruc- 
tion and Regeneration, and from first to last in its literature 
this idea of a final end to all is kept before us. It is also 
complete in another sense : each separate story is one of 
many links in the whole chain of myths, not to be detached 
from the rest without some loss of meaning ; whereas among 
the Greeks many tales might be eliminated without the 
mythology thereby losing symmetry. If we miss, as we 
certainly do, the Greek warmth of colouring, finish and grace, 
we miss also the Greek sensuousness ; for though it is true 
enough that when we unfold- the meaning of any Greek myth 
we invariably arrive at some beautiful nature-truth, yet when 
the same truth, or something like it, struck the imagination 
of the old Scandinavian, he nearly always expressed it by 
a story, which though often childish, grotesque, and some- 
times savage, was quite free from grossness. It will be 
seen that they had advanced very far in nature worship, and 
in that apprehension of the Infinite before referred to as at 
the foundation of all religions. Indeed, in this respect, the 
untutored ancient man was far in advance of many modem 
ones. Such a sunset as we saw some weeks ago over our 
own river here, when the heavens were dyed in crimson to 
the zenith, and great heaped- up purple clouds settled over the 
horizon taking all manner of mysterious, giant-like shapes, 
excited less attention than a very ordinary display of fireworks. 
Men were talking in groups — I saw them — but of the last 
great cotton failure, a probable strike among the colliers, or 
their domestic affairs ; not of the sun, for they stood with 
their backs to it ; — and down by the water, where the ferry 



FROM THE PIOTURESQUE SIDE. 151 

boats loomed darkly and weirdly against the glory of the sky, 
few among the harrying crowds crossing and recrossing 
seemed to give more than a passing thought to the grandeur 
of a sight which would have made the old heathen &11 down 
and worship ! Those who thus see with unseeing eyes can 
never, I venture to think, become poets or painters ; but it is 
surprising that the old Scandinavians, with their intense 
susceptibility to all that was wonderful and beautiful in 
nature, have left no fine art behind them. 

They were skilled in the working of precious metals, and 
much in their literature attests the value they attached to 
ornaments of gold and silver ; they were learned in all that was 
connected with navigation, knowledge of the stars, winds and 
tides ; they were excellent shipbuilders, geographers and 
explorers, and that they were the actual discoverers of the 
American continent was well shown in the interesting- Saga 
of '' Eric the Bed," translated from the original Icelandic, 
and read before this Society a year or two ago by the Bev. 
John Sephton. The art of embroidery, of which much 
mention is made in the Eddas, was nearly allied to painting, 
while evidences are not wanting that they used images in 
their worship in groves and temples; and images, however 
rude, suggest the sculptor's art. But such remains of their 
ornament as have come down to us show it to have been 
absurdly conventional ; there is much involution and confusion 
in their patterns, and their animals and figures are extremely 
debased in style ; yet, as pointed out in the " Lectures on the 
Philosophy of Ornament" delivered at 'Liverpool Univer- 
sity College last winter, " the union of northern decorative 
principles with Greek designs of figures, drapery and floral 
ornament, is the beginning of Gothic." * 

The non-development of the Scandinavian capacity for 
art is, I think, partially accounted for by the condition of their 

* The PhiloBOj^hy of Ornament, by W. Gershom. Collingwood. 
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environment. In Scandinavia they most likely expended all 
their superabundant energies in warlike deeds and roving 
adventures. Their literary spirit first woke up in Iceland; 
but Iceland, cold, colourless, treeless, shut out from all the 
world, might be " fit nurse for a poetic child " but was not the 
place for the fostering of a genius for the Fine Arts. 

I will frankly state that my own attention was first directed 
to Norse Mythology as a likely field for subjects in my own 
branch of art. Nor was I disappointed; it does offer noble 
opportunities both for sculpture and painting, and it is almost 
untrodden ground. That the Norseman has left no monuments 
of art behind him, is so far an advantage that it leaves 
us modems free to represent the deities and heroes of the 
North pretty' much according to our individual imaginings. 
Whereas in the classic Mythology, art, aided by literature, 
has long invented a physical type for its leading divinities, in 
selecting subjects from the Norse, the artist is (within 
certain obvious limits) absolutely unfettered by tradition and 
precedent. On the other hand, it may be urged that the stories 
offered are mostly too indefinite, and too little known to make 
them acceptable as they stand, either to the artist himself or 
the^art-loving community. Here, then, literature should step 
in ; the Greek myths, when first formed, were equally colour- 
less and vague, but the^genius of Greek poetry took them up, 
elaborated them, and made them what they now are. For 
the Norse myths, Matthew Arnold has done much, William 
Morris still_]more ; but more still remains to be done, so I 
echo Professor Anderson's hope that some day here, or on the 
other side of the Atlantic, a new Homer may arise, who may 
find in the fragments of Scandinavian Mythology, in this 
drama of gods and men,'[materials for a great Teutonic epic. 

It seems to me that, '* as Saxon and Norman and Dane 
are we," the fEiith held once by all Teutonic races concerns 
us more than any other extinct form of belief ; for it tells us 
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what, our fathers thought and felt before this England of ours 
was English at all. It was the light — dim enough — but still 
the only light, by which they lived ; and for this reason, if 
no other, it should interest us, because, as Max Mtiller says, 
*' if we will but listen attentiyely, we can hear in all religions 
a groaning of the spirit, a struggle to conceive the incon- 
ceivable, to utter the unutterable, a longing after the Infinite, 
a love of God." 
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JANE, QUEEN OP ENGLAND: HER LIFE 
AND TIMES. 

By JOSIAH MARPLES. 

To-night the noblest subject swells our scene, 
A heroine, a martyr, and a queen: 
And though the poet dares not boast his art, 
The very theme shall something great impart. 

Oh ! could our author's pencil justly paint 
Such as she was in life, the beauteous saint, 
Boldly your strict attention might we claim.'*' 

In such terms speaks one of oar old writers, and the subject 
on which he is so enthusiastic is one so little known that 
probably it is unnecessary to offer any apology for bringing 
before the Society such particulars of the life and times of 
Queen Jane, or Lady Jane Grey, as she is usually termed, as 
have come under notice during my readings in the history of 
the Sixteenth Century. 

In order to a right understanding of the position occupied 
by the subject of the paper, it will be needful that we take a 
glance at the state of affairs in the country for a few years 
previous to the death of Edward VI, to whom Queen Jane 
succeeded. This view will show what will probably be 
admitted to be a very curious state of affairs, viz., that 
though there was, at the death of Edward, an almost endless 
list of women who could, one after another, claim the 
throne, the only male heir was Edward Courtenay, Earl of 

• Prologue to ** Lady Jane Oray : '* a Tragedy, by N. Rowe. B©U*b 
Britiih Theatre, 1797, vol. xv. 
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Deyonshire, whose right was through his descent from 
Edward IV. 

This will probably be the most suitable opportunity to 
examine the genealogical table before us, and to make some 
comments upon the lists of ladies referred to in it, that we 
may see exactly how they were connected with the Royal 
family, and what their claims were. 

Genealogioal Table 

Showing the descent of the Heiresses to the Grown, with 
their ages at the death of Edward YI, in 1558. 

Heniy VII had issue — 
I 



I I I 

Henry YIU. Margaret, Q. of Soots. Mary, Q. of France, 

I I m. secondly 

I Y I I I Ohailes Brandon, 

Mary, Elizabeth, Edward VI, James V. Margaret, !>• ot Suffolk. 



aged 38. aged 20. d. aged 16. 



Mary, Q. of 



G. of Lennox, 
aged 38. 

Scots, H. Damley, 



aged 11. K. of Scot. 



Frances, Duchess of Suffolk, Eleanor, 

aged 86. d. 1547. 

j ^1 I Biargaret, 

Jane, Katherine. Mary. aged 18. 
aged 17. 



It will be seen that Henry YII, besides Arthur, Prince 
of Wales, who died at the age of 16, and some other 
children who died in infancy, had one son, Henry Vlll, and 
two daughters, Margaret and Mary. 

The eldest of these, Margaret, was married to James IV, 
King of Scotland. Our principal interest in her arises from 
the fact that, though she was left out of the question entirely 
in all arrangements for the succession, her granddaughter 
Mary, Queen of Scots, exercised considerable influence on 
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our history, and her great-grandson, James YI, became the 
first King of Great Britain. At the time of the arrangement 
of the treaty for the marriage of Margaret to James, the 
question was put in the Scottish Council, supposing that the 
sons of Henry VII died without issue, would not the 
marriage of the Scottish King to the elder daughter be 
awkward for England? ** where unto," says Bacon, "the 
King himself replied, that if that should be, Scotland would 
be but an accession to England, and not England to 
Scotland, for that the greater would draw the less,"* a 
reply which was but a prophecy of what did occur, in spite of 
all the wills and schemes disposing of the crown without 
reference to Margaret. It will be seen that by her second 
husband, the Earl of Angus, Margaret was the grandmother 
of Damley, the second husband of Mary, Queen of Scots, 
the father of James VI. Her second son by the same 
husband was Charles Stuart, Duke of Lennox, who, during 
the imprisonment of his cousin Mary Stuart in England, 
married Elizabeth Cavendish, daughter of Bess of Hardwick, 
and stepdaughter, of the Earl of Shrewsbury, in whose 
charge Mary was at the time. Lady Lennox, who was 
Mary's mother-in-law, and who was much incensed against 
her as the supposed murderer of her son. Lord Darnley, had 
been on a visit to Queen Elizabeth, who had thought it 
desirable to caution her not to call at Chatsworth, Mary's 
place of confinement, on her way back. The Countess of 
Shrewsbury, however, with a keen eye to the advancement of 
her family, in which she was one of the cleverest women of 
the day, thought the opportunity too good to be lost, so she 
met Lady Lennox and her son near Bufford Abbey, one of 
her seats near Newark, and invited them to rest. Lady 
Lennox being weary and sick, and Lady Shrewsbury very 
pressing, she consented and rested five days, confined to her 
* Bacon's HUtory of King Henry VII, 
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room almost the whole time^ but attended assiduously by 
Lady Shrewsbury, who thought this the best way to leave 
the young people together. The result was as might have 
been expected, Earl Shrewsbury's letter on the occasion to 
Burghley saying, " The young man, her son, fell into liking 
with my wife's daughter, before intended . . • and such 
liking was between them as my wife tells me she makes no 
doubt of a match, and hath so tied themselves, upon their 
own liking as • • • cannot part. . . • The young 
man is so far in love, that belike he is sick without her/' * 

The issue of this marriage, which gave great offence to 
Elizabeth, was the ill-fated Arabella Stuart, whose rank was a 
sore burden to her all her life. Soon after the accession of 
her cousin, James I, a plot in her favour was formed, said to 
have been conducted chiefl/by Sir Walter Raleigh — though 
this is not by any means certain. In 1609, when 88 years 
old, Arabella secretly married William Seymour, son of Lord 
Beauchamp. He was sent to the Tower for marrying with 
one of the royal blood without consent of the King, and his 
wife was placed in charge of a keeper at Highgate. She fled 
disguised in man's attire, by arrangement with her husband, 
who was to meet her and escape to France; he missed the 
ship, which sailed without him, only to be captured by an 
English vessel sent for the purpose, and she was committed 
to the Tower, where she died in 1615. Her husband then 
obtained pardon, and, fighting for Charles I, was raised to 
the dukedom of Somerset* 

Mary, second sister of Henry VIII, in whom we have 
more interest, as she was the grandmother of Jane, the 
subject of our paper, was married first to the King of France, 
Louis Xn. He was at the time an elderly debatichee, and it 
was much against her will that Mary, then only in her 
sixteenth year, consented to marry him. Her affections at the 
* Shrewsbury to Burghley, Nov. 5. Cotton, MSS. 
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time were set upon another, namely, Sir Charles BraAdon, 
who first appears in history as'the captain of the " Sovereign," 
one of the ships fitted oat to make a descent upon the coast of 
France in 1612. He displayed great bravery there, so much 
so, that the following year he was appointed to command the 
vanguard of the army, and created Viscount Lisle. He was 
present at the ** Battle of Spurs," so named by the F^rench 
in acknowledgment of the only weapons they used that day, 
in which, besides Sir Charles, the King had for company 
three knights. Sir Thomas Boleyn, Sir Thomas Seymour, 
and Sir Thomas Parr, each of whom became successively his 
father-in-law. In 1518, Sir Charles was created Duke of 
Suffolk. In 1546, he was first to plant the Boyal Standard 
of England on the walls of Boulogne. His father. Sir 
William Brandon, had been standard-bearer to the Earl of 
Richmond, and had lost his life at the hands of Richard III 
himself in the fatal charge at Bosworth Field, which cost 
Richard his life, placed the crown on the head of Henry YII, 
and brought to an end the line of Plantagenet Kings of 
England and the sanguinary Wars of the Roses. Sir Charles 
was one of the handsomest men of the time, and, having 
been educated with the King, he was accomplished even for 
the court of that time, and he was certainly both physically 
and morally a much more suitable alliance for the beautiful 
Princess; but reasons of state stepped in, and Mary was 
induced to become the wife of Louis, one, possibly, of the 
most potent arguments being the promise of her brother 
Henry, that if she married to please him this time she 
should please herself if another occasion offered. Henry 
knew of the mutual attachment of Mary and Brandon, and 
there can be no doubt he sanctioned it, for he appointed him 
to be ambassador to Paris that he might watch over her. 
Mary's release came sooner than she could have hoped for, 
Louis dying within three months after the ill-assorted 
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marriage; but daring that time she seems to have won the 
respect of all around her. The new king, Francis, soon 
found out her inclinations, and encouraged her in every way 
he could, but both Mary and Brandon had promised Henry 
they would take no steps without his consent, and this they 
set to work to obtain. The difficulties raised by Henry do 
not redound to his credit, as they were simply of a mean, 
penurious kind. He insisted that all the jewels settled on 
Mary before her marriage, and those given and promised to 
his young wife by Louis — who would not give them all to her 
on her marriage, for he said, ** I wish to have many and at 
divers times kisses and thanks for them*' — should be sent to 
him, and he entrusted Brandon with the task of obtaining 
them, with the promise of the hand of Mary if he succeeded. 
The French insisted that they were only given to Mary as 
Queen of France, and while they were quite at her disposal in 
that capacity, she could not take them out of the country with 
her. Much unseemly haggling took place, Brandon, with 
true gentlemanly instincts, being heartily ashamed of his 
portion in it. In vain Mary wrote reminding her brother of 
his promise, and offering to give him all the plate and 
jewels she had, and even to restore to him all the dowry 
he gave her and a portion of the jointure settled upon her by 
the French King at her marriage. At last she became tired 
of waiting, and told her lover that if he did not marry her 
within four days he should never have her at all; so 
Brandon took courage, called King Francis to his aid, and 
the marriage took place secretly in the chapel of the Palace 
of Olugny, in which Mary lived. The couple at once wrote 
and told Henry what they had done, and justified it in the 
best way they could, Mary saying it was all her doing, 
and Brandon accepting that version, rather meanly, and 
appealing to Henry's avarice by offering to " give your grace 
what sum you shall be content to axe, to be paid on her 
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jointure." Mary wrote a most eloquent letter, in which, 
instead of taking the high position she might fairly have 
done, and claiming the right to dispose of her hand and 
person to whom she pleased, she earnestly seeks pardon for 
her wrong-doing, and asks for permission to make her 
marriage known. Brandon's enemies, in the meantime, were 
doing all they could to undermine his influence at court, and 
Henry would send no reply till Brandon had fulfilled his 
mission. Matters were, however, so progressing in Paris 
that the marriage could not be kept secret much longer, and 
already gossips were talking about the constant presence of 
the handsome ambassador at the palace of La Reine 
Blanche, as the widow of the late king was called. At last, 
in answer to urgent letters, Henry gave them permission to 
return [to England. In fear and trembling they came, 
and affcer submitting to a hard bargain they bought their 
pardon, and were publicly married at Greenwich, the fact of 
the previous private marriage being kept a strict state secret. 
Brandon understood Henry's character well, and never pre- 
sumed upon his connection, and it is said he embroidered on 
his pennon the following lines, indicative equally of his good 
taste and his good sense : — 

" Cloth of gold, do not despise, 
Though thou be matched with cloth of frize ; 
Cloth of frize, be not too bold, 
Though thou be matched with cloth of gold." * 

His life prior to his marriage to Mary was not irreproachable, 
for he had in early life engaged himself to a girl of low 
degree, Ann Brown, an engagement which he repudiated in 
order to marry Lady Margaret Mortymer, his own cousin. 
Tired of her, he had the marriage dissolved on account of 
their being within the prohibited degrees of consanguinity, 

• Granger's Biog, HUt., i, 82. 
M 
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and returned to his first love, whom he discarded a second 
time for the brilliant match of which we have spoken. He 
lived happily with Mary, however, and we find that thirteen 
years later he applied to the Pope and obtained a *' boll " to 
invalidate his earlier marriages, and pronounce that with 
Mary legal and its offspring legitimate. It is stated that 
Mary was the most beautiful woman in the kingdom, in 
proof of which it is reported that, when the Emperor 
Charles V, to whom Henry VII had in her childhood 
betrothed her by the last act of state which he performed 
before his death, paid a visit to England in 1520, he was so 
struck by her beauty that, remembering the treaty referred 
to, he experienced so much vexation that he took little 
delight in the splendid festivities prepared for him. The 
issue of this marriage was two daughters, Frances, the elder, 
being the mother of the three ladies next in the succession, 
Jane, Eatherine, and Mary Grey ; and the other, Eleanor, 
who died in 1547, leaving one daughter, Margaret, who is the 
last in our list. She was married with the sanction of the 
Queen, in 1555, to Henry Lord Strange, afterwards Earl of 
Derby. The fate of these ladies is not edifying. Eatherine 
married the Earl of Hertford, in 1561, without permission 
of the Queen ; she died a state prisoner. Mary demeaned 
herself, in 1565, by a secret marriage with the Queen's 
sergeant-porter, and was kept a prisoner till the death of her 
husband in 1571 ; she died childless in 1578 — one chronicler 
states she was somewhat deformed. The last in our 
list, Margaret, having outlived all the rest, became in her 
turn the object of Elizabeth's jealousy,* and, on pretence of 
having "practised against her life by magic," she was 
arrested about 1580, and languished in prison for several 
years, her sole offence being that she represented the house 
of Suffolk, and, with Arabella Stuart, was one of the heiresses 

* Miss Strickland's Queeru of England, iv., 560. 
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to the throne in case of the death of James VI of Scotland 
childless. 

It is now time for us to return to Henry VIII, whose 
three children came to the throne. As he had divorced the 
mothers of his two daughters, and his parliament had 
declared their issue illegitimate, and had only one son, the 
succession had been a matter of considerable anxiety to him. 
On the birth of Elizabeth, he induced the parliament to pass 
an Act giving him full and plenary powers to give, dispose, 
etc., of the crown, either by letters patent or by will. He 
had hoped for a son, in which case nothing would have been 
needed beyond the application of the ordinary rules of 
succession, but the presence of an older daughter, Mary, 
who had been declared illegitimate, rendered it necessary 
that some arrangement should be made which would, if 
possible, prevent civil war after his death. The first scheme 
he propounded after his marriage to Jane Seymour, the 
mother of Edward VI ; but seven years later, probably fore- 
seeing the early death of his only son, he made a will, by 
which the crown was to devolve : (1), on his son, Edward, and 
the heirs of his body ; (2), on his own heirs male by Katharine 
Parr, or any future wife ; (3), on his daughter Mary; (4), on 
his daughter Elizabeth ; (5), on the heirs of the body of his 
niece. Lady Frances; (6), on those of her sister. Lady 
Eleanor ; and (7), to the next rightful heirs. This seems a 
perfectly reasonable scheme, and its only fault is that it 
places the disposal of the crown as a personal prerogative of 
the reigning monarch, a dangerous precedent, and one the 
following of which led to much mischief. It will be observed 
that this scheme ignores Margaret entirely. At the King's 
death, Edward VI, his only son, ascended the throne, but 
as he was only ten years old he was taken charge of by his 
mother's relatives, of whom the council named by the late 
king's will was chiefly composed, and his uncle, afterwards 
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Dnke of Somerset, obtained from his colleagnes the title of 
Protector of the Kingdom and Governor of the King's 
person. His brother, Lord Seymonr, in the month follow- 
ing that in which Henry died, made a proposal for the hand 
of the Princess Elizabeth, and, on her refdsal, at once trans- 
ferred his affections to her step-mother, the widow of the 
lately deceased King, who accepted him, and one month 
later he was secretly married to her. Though only thirty- 
five years of age, Katherine Parr had already buried three 
husbands,* so that in his matrimonial venture the Lord 
High Admiral gave evidence of the possession of no little of 
that courage which has been considered the birthright of an 
English sailor. 

It must be borne in mind that Mary and Elizabeth still 
remained under the ban of illegitimacy, the Acts of Parlia- 
ment declaring them to be so not having been repealed ; and 
if Edward chose to follow the evil example of his father, it 
was competent for him to make a will, by which he could 
devise the crown; and if he further followed the same 
example, and left the crown as he did, simply omitting his 
two half-sisters, on the ground of their illegitimacy, Jane, 
the eldest daughter of the Marqtiis of Dorset and Frances, 
niece of Henry Vill, was early in the succession, and who- 
ever married her stood a good chance of attaining royal rank. 
This was so evident that at one time there was a proposal to 
marry Jane to her cousin, the young King ; t this was part 
of a scheme of Lord Seymour to supplant his brother, the 
Protector, and had it succeeded, he then— his wife, the lively 
widow, having died within twelve months of her marriage — 
proposed to solace himself with the hand of Elizabeth, whom 

* Katherine was married in 1527 to Lord Borongh, who died tw<S years 
afterwards; she next married John Neville, Lord Latimer, an old man 
who died in 1643 ; and then she married King Heniy VIII, in the same 
year, to become a widow for the third time in 1547. 

t Weisener's YotUh of Queen Elizabeth, i, 40. 
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he looked upon as next heir to Edward ; and there is reason 
to believe that the marriage would have been an acceptable 
one to Elizabeth, for she is reported to have been strongly 
attached to him. As ''no scandal about Queen Elizabeth" 
is allowed, we will say no more. Unfortunately for this fine 
plan, the Protector got to hear of it, and promptly ended it 
by cutting off the head of his brother. All this scheming, 
however, shewed how important it was to have the succession 
settled, for it had become evident that the King would not 
live long, signs of consumption having already shewn them- 
selves. Somerset had been almost sole ruler of the country 
since his appointment as Protector, and he had exercised his 
power in such a way as to make himself enemies— amongst 
them John Dudley, Viscount Lisle, whom Somerset had 
created Earl of Warwick and Grand Chamberlain, in recom- 
pense of his support on the accession of Edward. Compelled 
to resign his post of Lord High Admiral for the benefit of 
Lord Seymour, he had begrudged the loss of the office so 
much that he ever afterwards endeavoured to sow dissension 
in the family of the Seymours. In 1549 he had been sent 
to suppress what was called " Kett's Rising," in Norfolk, and 
he obtained much credit by his success in that mission. It 
was in this expedition that his son, Robert Dudley, met at 
Stanfield Hall with Amy Robsart, to whom he was married 
in the following year. Somerset, on the contrary, in conse- 
quence of the reverses sustained by the troops, both in 
Scotland and on the Continent, had fallen greatly in popu- 
larity; and in October he was deposed from his position 
and sent to the Tower, which he only left in January, 1660, 
after consenting to the surrender of all his offices, all his 
personal property, and much of his land. Warwick now 
seized the reins of power. In October, 1551, he created 
himself Duke of Northumberland, extinct since the attainder 
of the Percies, fourteen years previously ; and he raised to 
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the dukedom of Suffolk, Henry Grey, Marqnis of Dorset, 
whose wife was Duchess of Suffolk in her own right, and 
through whose eldest daughter, Jane Grey, he hoped to 
realise his ambitious projects. Northumberland had four 
sons, three of whom were married ; but the youngest, Guild- 
ford, was still available, and in May, 1558, he was married 
to Jane. It was quite time, for the King's illness was 
becoming more and more apparent, and his Council, at the 
instigation of Northumberland, pressed upon him the neces- 
sity of making a will to regulate the succession. The power 
to do this had been granted to Henry YIII by Parliament, 
but no such power was asked by Edward, who with his own 
hand wrote out a scheme, which he called, ** My Devise for 
the Succession." The first paragraph of this is as follows, 
rendered into modem English : — " For lack of male issue of 
my body, to the male issue coming of females as hereafter 
declared. To the Lady Frances's heirs male, — for lack of 
such issue, to the Lady Jane and her heirs male; to the 
Lady E!atherine's heirs male; to the Lady Mary's heirs male, 
to the heirs male of the daughters which she (Lady Frances) 
shall have hereafter. Then to the Lady Margaret's heirs 
male, for lack of such issue to the heirs male of Lady Jane's 
daughters, then of Lady Eatherine's daughter, and so on 
till you come to Lady Margaret's daughter's heirs male." 

It will be noticed that there is a very remarkable 
peculiarity in this,. that while in every instance the "heirs 
male " are to inherit, in the case of Lady Jane it is " Lady 
Jane and her heirs male " ; this was an alteration from the 
original draft, which stood, " Lady Jane's heirs male," and 
in the formal Letters Patent, which were afterwards drawn 
up, for which this draft formed the basis, a similar alteration 
was made in the case of each of her sisters in order to 
give some show of consistency. The Letters Patent were 
apparently duly signed on June 21st, 1558, by all the Great 
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Officers of State, the Judges, Archbishops, Bishops, and many 
others ; and they were further confirmed by an " engagement 
of the Council and others to maintain the succession as 
limited by the King," which had been entered into previously. 
So far, Northumberland's scheme had succeeded; he had 
married his son to Lady Jane Grey, and then be had, as he 
supposed, secured the succession to the throne — a succession 
which coifld not long be delayed — to his son's wife, by 
Letters Patent, which were so far fair in themselves that, 
granting the ineligibility of Mary and Elizabeth, they would 
probably have been carried out. 

Lady Jane Grey herself was worthy of all the honours 
which could be bestowed upon her, and she stands out as the 
one female character of historical note of the period of whom 
slander has not an ill word to say. In her di£ferent capacities 
of daughter, wife, queen, and martyr, she stands a bright and 
unique example of all that was lovely and of good report. 

Jane was bom at Bradgate, the seat of her father, about 
four miles from Leicester, in 1537. The exact day of her 
birth is unknown, the destruction of monastic and church 
records having taken away almost the only evidence of the 
fact. The ruins of Bradgate, extant till recently, shew it to 
have been what we should call an Elizabethan house of red 
brick. It was built by the grandfather of Jane as a hunting 
lodge, in consequence of the ruinous state of Groby Castle, 
which it was not thought desirable to rebuild, the site being 
damp. Having been built more for defensive purposes than 
for a family dwelling, it was considered unsuitable for a 
residence at that time, as the gradually improved and quieter 
state of the county pointed to the erection of houses of a 
more commodious and convenient plan. It was surrounded 
by a large park of about six miles, and a forest of twenty 
miles in circumference. Not far from it was the mansion 
of Beaumanoir, a favourite country seat of Henry VIII. 
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The Marquis of Dorset and his wife were strict discipli- 
narians, and their children had what we should consider a 
hard time of it. The very early promise of genius and 
intellect which their eldest daughter gave induced them 
to afford her every facility for an education superior to 
what was then common, and one result was, that even greater 
severity than usual was exhibited towards her. Jane, however, 
throve upon it, and soon became mistress of all the learning 
that her tutors could impart to her. In an elegy upon her, 
published soon after her death. Sir Thomas Chaloner speaks 
not only of her wonderful gift of conversation, but of her 
stupendous skill in languages, of which she was well versed 
in eight — Latin, Greek, Hebrew, Chaldaic, Arabic, French, 
and Italian, besides her mother tongue. She was also an 
excellent instrumental musician, wrote well, and was clever 
at her needle ; we may add that, in the specimens preserved to 
us of her letters, her spelling is much less erratic than that of 
her contemporaries, a fact for which we should not bl^me 
them when it is borne in mind that there was not during her 
lifetime a dictionary of our language. The tutor to whom 
much of this learning was due was John Aylmer, a Protestant 
clergyman, who, by his refusal to follow Henry VIII in his 
numerous changes of ritual, gave so much offence that it 
was desirable for him to remain in the solitude of the country, 
and it is said that he so firmly fixed the Protestant religion 
in Leicestershire that neither force nor fraud could blot it 
out. Roger Ascham, who is so well known to us as the tutor 
of Elizabeth, was a neighbour, and he taught writing to our 
heroine, who frequently corresponded with him. Early in 
Jane's life, certainly before she was nine years old, she was 
appointed to some office at the court of Eatherine Parr, the 
last wife of Henry Yin, and it is said she was frequently 
held up as a model for imitation to the young heir apparent, 
Edward. Elizabeth is also spoken of as visiting the Greys 
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at their house at Westminster ; but Mary was during all this 
time in disgrace, and was not allowed to come near London. 
This constant yisiting and waiting at court had not the evil 
e£fect that might have been anticipated, for Katherine was a 
very sedate and good mistress, and her orderly establishment, 
even when Queen Dowager, was almost equal to a royal court, 
while she was herself a very learned woman. Jane seems to 
have lived almost entirely with the Queen till her death, in 
1548. Even then, though she was only eleven years old, her 
hand was already sought for. The Duke of Somerset wanted 
it for his son. Lord Hertford (who afterwards married her 
sister). Lord Sudeley, however, Somerset's brother, had other 
views, and opposed this; it will be remembered that his 
scheme was to marry Jane to her cousin, the King, and so to 
remove her from any chance of the succession in the event of 
the King's death, in which case he wished to be near the 
direct line as the husband of Elizabeth. In 1549, Sudeley 
was beheaded, prior to which time, however, Jane had 
returned to Bradgate, and in August, 1560, Soger Ascham, 
about to set out on a diplomatic mission to Germany, went 
down to visit his friends, particularly Lady Jane, to whom he 
states he was under special obligations. On his arrival at 
Bradgate, he found all the family out hunting, except Jane, 
who was discovered in her chamber, reading the Phaedon of 
Plato in Greek ; in reply to his remarks, she said, smiling, 
*' I wisse all their sport in the park is but a shadow to that 
pleasure that I find in Plato. Alas ! guid folk, they never 
felt what true pleasure means." In 1651, she received a long 
letter in Latin from Ascham, who was still away, reminding 
her of his last conversation with her, and asking her to write 
to him in Greek as she had agreed to do, saying that he had 
promised some learned men a sight of the letter. One 
paragraph in his letter deserves quotation : *' Thy kindness to 
me, oh most noble Jane Grey, was always most grateful to 
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me when preaeiit with yoa ; but it ia ten times mora so 
daring thie long absence. To yonr noble parents, I wish 
length of happiness ; to yon, a daily victory in letters and in 
virfcne ; to thy sister Katherine, that she may resemble thee ; 
and to Elmer (or Aylmer, her tntor), I wish every good that 
he may wish to Ascham." Later on, in the same year, she 
wrote in Latiii to one of the leaders of the Beformation at 
Zurich, Henry Bnllioger, and in her letter she mentions 
that she is studying Hebrew, In October, 1551, her father, 
on being raised to the rank of his wife and made Doke of 
Suffolk, came to London, where in November Jane appeared 
at the reception of Mary of Lorraine, then on her way to 
visit the kingdom of her daughter, Mary Stuart, Early in 
1552, she wrote a second letter to Ballinger, who had 
written to ask for a scholarship in King's Gollege, Cam- 
bridge, for a Mend of his ; and about this time is seen the 
commencement of the intrignes which were to end so dis- 
astrously for Jane and all her friends ^ — ^ intrigues tiie 
development of which will next occupy onr attention. 

King Edward YI died at Greenwich, 'Howards night," 
on the 6th July, 1553, and at two o'clock the following 
morning the Marqnis of Northampton, the Marquis of Win- 
Chester, lord treasurer, the Earl of Shrewsbury, and Lord 
Clinton, lord admiral, went to the tower,_of which they took 
possession, appointing Lord Clinton constable on behalf of 
the Queen, The King's death waa kept strictly secret, so far 
as it could be, until Northumberland's arrangements were 
complete- These included the possession and safe custody 
of Mary, who was therefore invited to London to see her 
brother- She set out at once from Hansdon, but when she 
had proceeded but a few miles on her way she was met by a 
messenger, who told her the King was dead and that it was 
intended to commit her to the Tower. She turned her horses' 
heads towards Cambridgeshire, hoping through Bury St. 
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Edmunds to reach Eenninghall. Late at uight they reached 
Sawston Hall, near Cambridge, where they craved rest and 
refreshment from Mr. Hnddleston, the owner, through a 
relative of the same name, who was one of Mary's attend- 
ants. Early the next morning they learned that the Protes- 
tant townsmen of Cambridge, hearing of her presence, had 
determined to take her prisoner, and the fugitives set out in 
various disguises, it being said that Mary rode behind Mr. 
Huddleston disguised as a market-woman. On reaching a 
neighbouring hill, Mary turned round and looked back, when 
she saw the devoted house which she had just left burst into 
flames, the mob from Cambridge having fired it when they 
found their prey had escaped. Had they followed her, 
instead of staying to bum and pillage the house, the course 
of history might have been changed, so close were they 
behind her. When she saw the house burning, she said, 
*' Let it blaze, I will build Huddleston a better," and she 
kept her word. It is recorded that she rode forty miles that 
day and reached Eenninghall. On the 11th, three days 
later, she removed further to Framlingham, a better position 
for defence and much nearer the coast, so that if she were 
compelled to retreat she could escape to Flanders to her 
uncle, Charles V, King of Spain. 

On the 8th of July, the Lord Mayor of London was 
sent for to Greenwich, with some aldermen, merchants and 
others, to whom the death of the King' was made known 
and the letters patent shewn providing for the succession ; 
they were sworn to secrecy about this, and then departed. 
Meantime, the Dukes of Northumberland and Suflfolk 
waited upon Jane and tendered her the crown. She was at 
her father's house at Sheen, near Bichmond, and was much 
shocked at the news of the death of her cousin. Her scruples 
against accepting the crown were very strong, and it was only 
after much argument, and almost force, that she was induced 
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to place herself at the disposal of her father and father-in- 
law, by whom she was taken down the river in a barge to the 
Tower, and there receiTed as Queen, about three o'clock. 
Two hours later, proclamation was made of the death of 
the King, and that he had deviaed the crown to Lady Jane, 
On the 12th, word was brought that Mary was at Kenning- 
hall Castle, in Norfolk, and that her friends were gathering 
round her, whereupon the Council decided that the Duke of 
Suffolk should at once go to bring her up to London* The 
tears of the Queen, however, who naturally disliked to be 
deprived of the preseuce and support of her father, caused a 
change in the arrangement, and the Duke of Northamberland 
was sent instead, it being thought that the fear which his 
name would inspire in the county would help their cause, as 
he had been so succeasful in putting down " Rett's Eising," 
The scene at parting was a painful one, for though Northum- 
berland left in apparent certainty of a speedy and happy 
termination of his mission, he was evidently doubtful of 
those he left behind. He took about six hundred men, bet 
he remarked that, as they passed Shoreditch, ** the people 
prece to see us, bat not one sayeth God epede us/* * On the 
12th, Mary sent a request to Norwich that she should be 
proclaimed Queen, but in the absence of official intimation of 
the King- a death the request was not complied with till the 
following day. Few of the towns proclaimed Jane, Berwick- 
on -Tweed being one ; and Lord Eobert Dudley (her brother- 
in-law, and husband to Amy Bobsart) proclaimed her at 
King*s Lynn, near which his wife's property was situated. 
It would appear, in fact, that the people through the country 
at once declared for Mary, and by the 18th, five days after 
his leaving London, the Duke, finding he received no sup- 
port, retired to Cambridge ; the following day he heard that 
Mai7 had been proclaimed in London, and he himself then 

* Chronicle of Qacejt JaiUi Catndeu Soc. Pub., p. S. 
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proclaimed her in Cambridge. His repentance; however, did 
not avail him much, for he was arrested. The same night 
came word from the Council that the little army should 
disperse, and '' go eche his waye." On this they were all set 
at liberty; but, the following morning, when the Earl of 
Warwick was prepared to ride to London, the Earl of 
Arundel came and re-arrested the chiefs, in the name of the 
Queen. In the meantime, the scene in London was much 
more exciting, for we learn from a newsletter of the time 
that, on the 19th of July, f ' my lady Marye's grace was in the 
afternoone proclaymed queene of England heare in Londone. 
. . . . Great was the triumphe, for my tyme I never 
sawe the lyke, and by report of others the lyke was never 
seene. The nomber of cappes that weare throwne upe at the 
proclamation weare not to be tould. . ^ . The bonefii'es 
weare without nomber, and what with showtynge and crienge 
of the people, and ringinge of the belles, theare could no one 
' heare almoste what another sayd, besides banketyngs, and 
synging in the streete for joye.** This proclamation was 
made by a portion of the Council, headed by the Earl of 
Arundel, who had left the Tower, where Queen Jane was 
holding her Court, under pretext of giving audience to the 
French ambassador at Barnard's Castle. The news of this 
treachery and of the reception of the proclamation of Mary 
soon reached the Tower, and spread dismay through the 
slender ranks of Jane's friends, and sauve qui pent became 
the order of the day. Her father, the Duke of Suffolk, was 
at the Tower, and, it is believed, did not know of the 
intention to proclaim Mary, " but so soone as he herd of it 
he came himselfe out of the Tower, and commanded his men 
to leave their wepones behinde them, sayenge that hee him- 
selfe was but one man, and himselfe proclaymed my lady 
Maryes Grace Queene on the Towere Hille, and so. came into 
London, levinge the leiftenaunt in the Towere." We soon 
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read that on the 23rd instant, thirteen days after the procla- 
mation of Jane^ the Duke of Northumherknd was in prison 
at Cambridge, while the Dachess, with Lord Guildford and 
the Lady Janej were prisoners in that Tower which had so 
recently served the latter as a palace. 

MarVj meantime^ was making her way slowly towards the 
capital- On the 29th we read that Elizabeth came to 
Somereet Placej in order to go to meet her sister, who made 
her state entry on the 3rd August^ amidst great rejoicings. 
On the 18th August, the Duke of Northumberland, his son 
the Eari of Warwick, and the Marquis of Northampton were 
arraigned for high treason at Westminster Hall, The Duke 
put the two following questions to the judges : fiistj whether 
a man acting under the authority of the Prince's Council , 
and with the warrant of the Great Seal of the country, could 
be charged for treason for any acts he might do under such 
warrant ; and secondly, whether, if he were so guilty, other 
members of the Council who had been equally guilty with 
him, and by whose letters and instruction he had acted, 
could be his judges 7 The answers to these questions were : 
first, that the seal was not the seal of the Qaeen, but of an 
usurper, and hence of no value ; and secondly, tJiat if there 
were no writs of attainder on record against any other of the 
lords they could sit in judgment upon him. The Duke 
at once confessed his crime and received sentence. He 
then asked that the court would request the Queen to grant 
him four things — first, that the death he should suffer 
should be that which noblemen had suffered before ; second, 
that Her Majesty would be gracioas to his children ^ who 
might do her good service in after years, remembering that 
they had acted by his command and not of their own free 
will ; thirdly, that he might have some learned man for his 
instruction \ and lastly, that two of the Council might attend 
upon him, to whom ho would declare such matters as the 
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Ooyernment of the Qaeen should know. His eldest son^ the 
Earl of Warwick, was condemned at the same time. The 
following day another company of four were arraigned and 
condemned, amongst them Sir Andrew Dudley, a brother of 
the duke. Two days later the execution was fixed; but 
instead, an altar was ' erected, and all the condemned, 
possibly in the hope of pardon, recanted their religion and 
assisted at mass. The following day the Duke and two others 
were beheaded. A week later a most interesting conversa- 
tion took place in the house of one Partridge, in the Tower, 
with whom Lady Jane was living, and, as it has escaped 
the notice of most of her biographers, no apology is 
needed for its record here. After dinner, at which the 
diarist Was present and sat at table, he writes : '' Saithe 
she, ' The Queue's Majesty is a mercyful Princes, I 
beseche God she may long contynue, and sende his 
bountefull grace apon hir.' After that we fell in (discourse 
of) mattiers of religion ; and she axed what he was that 
preched at PoUes on Sonday beefore; and so it was told 
hir to be one (blank in M.S.). 'I praie you,' quod she, 
* have they masse in London ? ' * Yay, for suthe,' quod I, * in 
some places.' *Yt may so be,' quod she, 'yt is not so 
strange as the sodden convertyon of the late duke ; for who 
wolde have thought,' saide she, * he would have so don ? ' 
Yt was answered her, * Perchance he thereby hoped to have 
had his pardon.' * Pardon ! ' quod she, ' wo worthe him ! he 
hathe brought me and our stocke in most myserable calla- 
myty and mysery by his exceeding ambicion. But for th' 
aunswering that he hoped for life by his tourning, thoughe 
other men be of that opynion, I utterly am not ; for what 
man is ther lyving, I pray you, although he had been 
innocent, that wolde hope of life in that case ; being in the 

felde against the queue in person as generall, 

who was judge that he shoulde hope for pardon, whose life 
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was odyous to all men ? Bat what will ye more? like aB his 
life was wicked and full of dissimnlacion, so waB Mb ende 
thereafter- I pray God, I, nor no frende of mjae, dye 8o. 
Shoulde I, who am yonge, and in the ferrour of my yeers, 
forsake my faythe for the love of lyfe ? Nay, Qod forhid t 
moche more he should not, whoBe fatall course, althoughe ho 
had lyved his just noumber of yeres, coulde not have long 
eontynued. Bat lyfe was swete, it appeared ^ so he might 
have lyved, you will say, be dyd not care how, . . . , 
But God be meroyful to us, for he sayeth, whoso denyeth 
him before men, he wiU not know him in his Father's 
Kingdom/ " 

Jane remained untried in the Tower from July to 
November, on the 18th of which month a procession was 
formed from the Tower to the Grnildhall, the fatal axe 
leading the way, with its edge, however, turned from the 
prisoBers. Thomas Cranmer, Archbishop of Canterbury, 
was a worthy leader, next Lord G-uildford Dudley, then 
Lady Jane with her two gentlewomen, followed by Lord 
Ambrose Dudley and Lord Henry Dudley, 

We are toH that " Lady Jane was in a blaeke gowne of 
cloth, tonrned down, the eappe lyned with fese velvett, and 
edget abont with the same, in a French hoode, all black, 
with a black hyllyment, a black velvet boke hanging before 
hir, and another boke in hir ban do open." Of course they 
were all sentenced to death, but we learn from the indus- 
triona ehronicler, to whom we are indebted for most of these 
personal notes, that on the 16th December " Lady Jane bad 
the libertie of the Tower, so that she might walk in the 
Quene'a garden and on the hille ; and the lorde Robert and 
lorde Gilford the liberty of the leds in the Bell Tower/' 
Lord Robert was not arraigned till the 23rd of January, 
when he was condemned* 

About November began the earliest gossip as to the 
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proposal for the marriage of Mary to the King of Spain, an 
arrangement much disliked by the people, who feared that 
it would result in England's becoming an appanage to the 
crown of Spain, a fate not at all improbable had tiiere been 
issue of the marriage. The agitation against this match 
increased till the end of January, and it found vent in 
Wyatt's Rebellion, when the men of Kent rose, and nearly 
succeeded in taking the Tower. The Duke of Suflfolk and 
his two brothers. Lords John and Leonard Grey, fled, and 
by so doing gave countenance to the opinion that they 
sympathised with, if they did not actually assist in, the 
rebellion. Into the interesting details of this rising, 
which are before us, and in which Ainsworth found the 
material for his powerful romance of The Tower of 
London, we have not time to enter, but it was necessary that 
it should be mentioned, as it was to it that Lady Jane and 
her husband owed their deaths. By the 8th February, 
Wyatt and his fellow leaders were lodged in the Tower, and 
two days later the Duke of Suffolk and his brother were 
brought in. 

On Sunday, the 11th February, Gardiner, Bishop of 
Winchester, preached at the Chapel Royal before Queen Mary, 
and at the end of the sermon he asked a boon from her, 
namely, that as she had extended her mercy to those who 
had risen against her, so now it was her duty to her faithful 
subjects that she should cut off and consume the hurtful 
members. "And thus he ended soone after; wherby all 
the audyence dyd gather ther should shortly foUowe sharpe 
and cruell execution." The anticipation was realised, for 
about ten o'clock the following morning Lord Guildford 
Dudley was taken to the scaffold on Tower Hill. He 
refused to recant, and declined to have a priest, and after 
praying and desiring those around to pray for him he laid 
his head on the block, and at one stroke it was cut off. 

N 
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Oar diarist coniinaes: ^'His cmrcaB ihrowDo into a oarre, 
&nd hiB hed in a elotb, be was brought into the cbappell 
within the Tower, where the Ladye Jane, whoae lodging 
was in Partrige's bonse^ dyd Bee bis ded carcase taken 
out of the cart, as well as she dyd see him before 
on lyre going to bis deatbe, a sight to bir no lesse then 
deathe." Meantime another scaffold was being erected on 
Tower Green, within the precinctSj upon which Lady Jane 
herself was to atone for the unlawful ambition of those who 
shoold hai^e cherished and protected her. We cannot do 
better here than qnote the words of the contemporary writer 
from whom we have borrowed so mncb. He seems to hare 
written with a sympathy and love for the noble victim which 
was excited in all who knew her* 

*■ The saide lady, being nothing at all abashed, neither 
with feare of her owne deatbe> which then approached, 
neither with the sight of the ded carcase of bir hnsbande, 
when he was brongbt in to the cbappellj came fonrtbe, the 
leve ten aunt leding bir, in the same gown wherein she was 
arrayned, bir countenance nothing abashed, neither her eyes 
enytbing moysted with teares^ although her ij gentylwomen, 
mistress Elizabeth Tylney and mistress Eleyn, wonderfully 
wept, with a boke in bir bande, wheron she praied all the 
way till she cam to the Baide scaffolde, wheron when she 
was mounted, she sayd to the people standing thereabout : 
' Good people, I am come hither to die, and by a la we I am 
condemned to the same. The fact, in dede, against the 
queue's higbnease was unlawfully and the consenting there- 
unto by me ; but touching the procurement and desyre 
therof by me or on my baife, I doo wash my handes therof 
in innocencie, before God, and the face of you, good 
Christian people^ this day/ and therewith she wrong her 
handes, in which she had Mr booke. Then she sayd^ * I pray 
you all, good Christian people, to beare me witnesse thai 
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I dye a true Christian woman, and that I looke to be saved 
by none other meane, but only by the mercy of God, in the 
merites of the blood of his only sonne Jesus Christ : and I 
confesse, when I dyd kno^ the word of God, I neglected 
the same, loved my selfe and the world, and therefore this 
plague or punyshment is happely and worthely happened unto 
me for my sins ; and yet I thank God of his goodnesse that 
he hath thus geven me a tyme and respet to repent. And 
now, good people, while I am alyve, I pray you to assyst me 
with your prayers.' And then knelyng downe, she turned to 
Fecknam, saying, * Shall I say this psalme ? ' And he said, 
* Yea.' Then she said the psalme of Miserere mei Dem in 
English, in most devout maner, to the end. Then she stode 
up and gave her maiden mistris Tilney her gloves and hand- 
kercher, and her book to maister Bruges, the lyvetenante's 
brother; forthwith she untyed her gown. The hangman 
went to her to help her of therewith ; then she desyred him 
to let her alone, turning towards her two gentlewomen, who 
helped her off therwith, and also with her &ose paast and 
neckercher, geving to her a fayre handkercher to knytte 
about her eyes. 

''Then the hangman kneeled downe, and asked her 
forgevenesse, whome she forgave most willingly. Then he 
willed her to stand upon the strawe ; which doing, she sawe 
the block. Then she sayd, 'I pray you dispatch me 
quickly.' Then she kneeled down, saying, ' Wil you take it 
of before I lay me downe ? ' and the hangman answered her, 
' No, Madame.' She tyed the kercher about her eys ; then, 
feeling for the blocke, saide, ' What shall I do ? Where is 
it?' One of the standers-by guyding her therunto, she 
layd her heade down upon the block, and stretched forth 
her body and said, ' Lorde, into thy hands I commende my 
spirite ! ' And so she ended." 

The book which she gave to the brother of the Lieutenant 
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of the Tower 13 supposed to be one now in the British 
MiiBeiirQ* It appears to have belonged to Sir John Brydges, 
and to have been written in by Lord Gaildford, and then 
handed to hia wife, who wrote in it a message for her father- 
in-law, and then, at the request of the owner^ wrote a few 
lines for him as a memento of one nofortanate even to 
death. The notes are as follows ; — 

** Your lovyng and obedyent aon wiscliethe unto your graee long 
lyfe in tkia world, with as miioLe joy and comforte as ever I wyslxte 
to mj selfe, and m tlie world to come joy everlaatiiig. Your most 
humble Bon tel hie death, 

" The Lorde comforte your grace, and tliat in hia worde, whearm 
aU creatares onlye are to be comforted. And thoughe it hatlte pleased 
God to take ij of your children, yet thiucke not, I most humblye 
beseaoh your grace, that you ha ire logte them, but tru^le that we, by 
leasinge tUia mortall life, liave wunne an immortal life. And I for my 
parte, as I have honoured your grace in this life, wyll praye for you in 
another life, Youre gracya humble daughter, 

" Forasmutche aa you have degired so simple a woman tu wrighte 
in so worthye a booke, good majster lieuftenaunte, therefore I shall as 
a frende desyre you, and as a Christian require you, to caU uppon God to 
encline your harte to hia lawes, to quicken you in his waye, and not to 
take tho worde of trewethe utterlye out of youre mouthe. Ijjve still 
to dje, that bye deathe you may purchase eternal! life, and remembre 
howe the ende of Mathusael, who, a a we reade in the Scriptures, was 
the longcate liver that was of a mamie, died at the laste : for m the 
precher aayethe, there is a tyme to be borne, and a tyme to dye ; and 
the daye of deathe ia better than the daye of our birthe. Yourea, as 
the Lord knowethe, as a frende, 

I need do no more to prove the noble character of her 
whose life has been thus briefly and imperfectly sketched 
than quote the words of another com temporary writer, who 
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says : " Great pitie was it for the casting awaye of that fayre 
Ladye^ whom nature had not only so beautified, but God also 
had endowed with singular gyftes and graces, so that she 
ignorantly receaved that which others wittingly devised and 
offered unto her. And in like manner that comely, virtuous, 
and goodly gentleman, the lorde Gylford Duddeley, most 
innocently was executed, whom God had endowed with such 
vertues that even those that never before the tyme of his 
execution saw hym, dyd with lamentable teares bewayle his 
death." 



In order to avoid burdening the narrative with notes, the 
following list of books is given, to which the writer has been 
principally indebted for the facts detailed above : — The 
Chronicle of Queen Jane, dc, Camden Soc. Pub., 1850; 
Lives of the Queens of England, by Miss Strickland; 
The Youth of Queen Elizabeth, by Weisener, 1881 ; Lady 
Jane Orey and her Times, by G. Howard, Esq., 1822; 
Bacon's History of Henry VH; Stories from the State 
Papers, by A. C. Ewald, 1883. 
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MUSEUMS OF NATURAL HISTORY. 
By henry H. HIGGINS, M.A., 

OHATTiirAN OF THE LIYBRFOOL MUBBniff SUB-OOMMITTBE. 

Part I. Museum Visitors. 

A VOLUME has recently been published by Messrs. Mac- 
millan, entitled Methods of Social Reform and other Papers, 
by W. Stanley Jevons, M.A., LL.D., F.R.S. One of the 
papers, which has not previously appeared in print, is 
on "The Use and Abuse of Museums." On the opening 
page of this paper occurs the following statement. " In the 
English language, at least, there is apparently not a single 
treatise analysing the purposes and kinds of museums, 
or describing systematically the modes of arrangement." 

Papers dealing with departments of the subject have been 
read before various scientific associations, and it is probable 
that Museums of Natural History were not exclusively or, 
perhaps, even mainly in the thoughts of Prof. Jevons when 
he wrote his severely critical but excellent and compre- 
hensive paper. It is, however, certain that for many years to 
come no individual will be able to write anything like a 
condplete treatise on this comparatively novel subject. Con- 
tributions from many quarters must first be gathered and 
compared, to supply materials for the Museum Text-book of 
the future. Bearing in mind the present crisis in systematic 
classification, it is clear that whatever can now be said on 
Museums must be of tentative character and provisional 
value. 

Such considerations apply with especial force to the 
pages which follow. The writer can claim no intimate 
acquaintance with museums other than those in Liverpool, 
of which the Free Public Museum, under the charge of its 
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excellent Curator, Mr. T, J. Moore, Corr. Mem, Z,S.L.j with 
its appliances and surroundings, will form the chief Bource of 
his rem arks > 

The educational valne of the Natural History Museum 
will, no doubt, be made much more conspicuous in time to 
come. Already the Gallery of Art ia recognised as having a 
more noble aim than to afford good copies for tntendiBg 
painters and sculptors, or even than the introduction of the 
public to the highest achievements of artistic taste. We ate 
becoming increasingly aware of the humanisifig influence of 
parks and public grounds for recreation ; of street architec- 
ture, and free concerts, and mndow gardens. Something 
beyond the mere pride of the stable has developed, and still 
keeps up, the May-day show ; and decorative art under a 
thousand forma is giving silent lessons, increasing every- 
where the amount of spontaneously provided culture, and 
yielding an environment which is incompatible with the 
lowest experiences of life. 

I do not speak of the free lecture and the open reading 
room, because the crowds who attend them are already well 
on their way towards aelf-edncation. It is of indirect 
agencies that we are becoming conscious how great may be 
their influence for good. The seemly shape and pure 
material of the granite basin^ where the donkey-boy and the 
orange -girl slake their thirst, bring them for the moment 
in contact with the result of refinement* We touch the 
classes we cannot t€<ichf and so that the touch be suggestive 
of any item in that maiwellous category — " whatsoever things 
are lovely, whatsoever things are of good report "^thereafter 
follows a desirable result. 

To some it may appear derogatory to a museum of natural 
science to be mentioned in the same breath with a roadside 
fountain ; and my introduction of very homely incidents in 
connection with so dignified a subject might almost seem to 
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need an apology, were it not that I trust my readers will 
kindly bear in mind that I have been in the habit of passing, 
several times in the week, for years now running into the 
latter half of their third decade, through museum-rooms 
which are traversed on the average by more than two 
thousand visitors per day for the four open days in the week. 
28,000 visitors passed through the rooms during three days 
in Whitsun week, 1884. 

I have long been convinced that a series of observations 
on the constituents of this irregular procession of visitors, 
combined with overtures suitable 'for inducing them to make 
remarks on the objects exhibited — in a word, the application 
of the inductive method to the examination of human 
elements in transitu through a museum — might lead to 
much valuable information. 

The experiment has been tried in the Liverpool Museum 
with fair success, and has led, amongst other results, to the 
adoption by the Committee of a little pamphlet, entitled 
Museum Talk, of which more than twenty thousand copies 
have been sold in the Museum. It was my intention in this 
paper to have made copious extracts from notes of conversa- 
tions held with entire strangers ; but sufficient condensation 
was found to be impracticable. These notes were not 
designed to include the very valuable remarks made by 
distinguished scientific visitors, or by students from other 
museums, but to throw such light as might in this way be 
obtained on the awakening interest felt by the public in 
questions affected by Museums of Natural History. 

But as days and years passed on, it became obvious that 
the visitors conversationally approachable were but as the 
scattered taller flowers amidst the innumerable culms of 
grass in a meadow. Hundreds of thousands went through 
the galleries of whom it was in vain to hope that they were 
deriving much benefit in the way of scientific instruction. 
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Little parties of children BometimeB found the table-oaaes 
eoQTenient for racing round; and^ when instructed in die 
decornm due to the place^ they would huddle close together, 
leaning upon the easeSj and looking intently upon a coral or 
a shell, thus indicating their notion of being good under 
BuperTision. Brothers and BiBters, and elders of all grades in 
affinityi kept up the daily perambulation, noticing a bird or 
a butterfly or a fossil with desultory bat by no means vacant 
looks. It was easy to see in them mere lounger s, and in 
the children only unmitigated plagues ; but it was better to 
remember that they, of their own accord, had brought them- 
selves for the time iuto contact with sources of improvementi 
and that their large numbers made them, after all, the most 
interesting class of visitors. 

Visitors to Museums may for convenience be assigned to 
to one or other of three classes — ^Students, Observers, 
Loungers. 

I. To the class of students I should assign all who come 
with a definite purpose of improving their knowledge of 
natural prod actions * 

n. Visitors who are not conscious of any purpose 
beyond a wish to see the Museum, but who fix their atten- 
tion with more or less intelligence on the objects displayed, 
may be regarded as observers. 

HI- It ia hardly necessary to characterise the loungers — 
they form only a small contingent ; but with them must, I 
suppose, be placed the children, as not belonging to a former 
class, yet deserving to be studied and encouraged. 

The classes are bounded by no definite limits. 1,000 
visitors to the Liverpool Museum may include— Students, 
from 10 to 20 ; observers, 780; loungers, including children, 
200. 

One other class, however, deserves distinction ; and it is 
gratifying to mention the admission, year after year, of 
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streams of German and Scandinavian emigrants, who, after 
seeing their packages piled up at the railway station, seem 
to pass almost immediately to the Mnsenm or the Gallery of 
Art. In the midst of the distractions of the most important 
crisis of their lives, these strong-hearted men and women 
find time and inclination to increase their stock of know- 
ledge; and, though they are nnable to understand the ex- 
planatory labels, their conduct strikingly indicates respect 
towards the institution and its purpose* 

To men with more or less of a cultivated interest in 
science, the teaching of a museum may be said to be direct. 
It is with its indirect influence upon the mass of visitors 
that we are now more particularly concerned. The details 
which make up the friendly relations of a public Museum 
towards the community at large are multitudinous. Few 
families are without members in a distant land, all the 
natural productions of which become endeared to the home 
circle. A letter from a friend across the ocean describes 
some adventure in the chase — letter in hand, the museum is 
sought. A Sunday-class teacher comes to shew his boys the 
conies 'Uhat are but a feeble folk, yet make they their 
houses in the rock." Jack, lionizing his sweetheart, is more 
eloquent on corals and coral-reefs than many a Professor of 
Zoology would feel inclined to be. The list might be ex- 
tended to almost any length. 

That the interests of ordinary observers can ever take the 
lead in determining the construction or arrangement of 
a museum, is a groundless apprehension ; and yet their 
recognition seems indispensable to render such an institution 
all it ought to be, as representing Nature. The finest 
assemblage of specimens ever brought together would be a 
travesty of nature without the observance of order in their 
arrangement, and order in a museum can be preserved no 
further than science marks the way. 
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But it is plain that Bcience may be as honattrably em- 
ployed in tlie process of providing a museum for the people, 
ae ic the eatabliahraent of a Biological Laboratoi7. Our 
foremost English leaders iu science have vmtten " Primers" 
in their respective departments, and probably may have 
fonnd the task more arduous, and requiring more of original 
thought, than that of compiling an advanced Text-hook. 
Primers may lead up to treatises, bnt the mnsenm is the 
museum j one and the same for alL 

Opportunity has been afforded in Liverpool of comparing 
the attractions of a mnsenm and of a permanent gallery of 
paintings. After all needful corrections had been made, it 
appeared that the daily average attendance was in favour of 
the museum, but that this conld not be wholly attributed to 
the attractions of the Natural History specimenSj because the 
Mayer Collections form part of the Museuni* Moreover, in 
the same set of rooms are exhibited birds in the wall -cases, 
and invertebrate animals in the table -cases. Observers are 
more numerously attracted by the birds than by the inverte- 
brate animals. These proportions are reversed in the case of 
students* 

In the correspondence columns of Nature ^ March 11, 
1880, a scheme for an annual Conference of Curators was 
ably advocated by James Paton, of the KeMn Grove 
Museum ; and soon after appeared communications on the 
same side by T. Romilly AlleUj and E, Howarth^ curator of 
the Museum at Sheffield, formerly assistant in the Liverpool 
Museum, On the following 1st of April, a correspondent, 
signing himself " Aeademicus/^ succeeded in finding admis- 
sion into Nattt^ret for a brief letter denouncing the whole 
project, on the ground that what was needed was not 
meetings for discassion, but the provision of better salaries 
for curators > such as might secure the services of competent 
men. 
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"I venture to suggest in conclusion** — wrote Professor 
Stanley Jevons — ''that the best possible step which could 
now be taken to improve the museums of the United King- 
dom, would be the constitution of a Museum Association on 
the lines of the well known Librarians* Association. If the 
curators of all the public museums would follow the example 
of other professional bodies, and put their heads together in 
a conference, they might evolve out of the existing chaos 
some unity of ideas and action. At any rate, they would take 
the first important step of asserting their own existence. 
There have been enough of Blue-books and Boyal Com- 
missions, and we have heard too much of what ' my Lords ' 
of the Council have got to say. Let the curators themselves 
now speak and act, and let them especially adopt as their 
motto — Union, not Centralisation." 

Part II. Museum Desiderata. 

The former part of my paper was prompted by a wish to 
establish, as a reasonable premiss, that a Public Natural 
History Museum is an institution for promoting the good of 
the common weal, by the exhibition of specimens illustrating 
the order and beauty observable in nature. 

One of the first principles to be followed in the organisa- 
tion of a public museum is Nature*s law of parsimony. 
Profuse, even to superfluity, in objects of beauty and deep 
significance, nature everywhere economises her means, 
making one efficient cause serve for endless varieties of use 
and loveliness. Now compai*ed with the library and oral 
instruction, the museum, as an instrument of teaching, is 
very expensive, and at the same time limited in its horizon. 
By the law of parsimony, the museum should never be 
required to do what can be equally well done by the less 
costly agency ; but the aid of the library, in the form of 
printed matter, such as hand-books, plates, diagrams. 
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tablets^ and explanatory labels^ Bhoold be called in by the 
museum very much more exteusiYely thao is ordinarily the 
casop 

Many mngenms in which the collection b are fairly 
adequate are rendered almoBt worthless to the public by 
deplorable deficiencies in the naming of the specimenB : 
either the labels are inaectirate or altogether absent ; or the 
ink has faded ; or the writing is small and illegible ; or the 
vibrations set np by the tread of visitor b have severed 
specimens and their names into a most perplexing remote- 
ness ; or the objects exhibited are crowded, overlapping each 
other and concealing the names ; or the label omits the 
aathority for the name or the locality whence the specimen 
has bt^en obtained. 

It isj however, in the larger groups, consisting of many 
generaj illuBtrated by series of specimenB, that the evil 
attains a climax^ Where the group begins and where it 
ends, what characters bind it together, what are its neigh- 
bonra and what the habits of life distinguishing its eon- 
stituents, might be matters of complete indifference in some 
museums- In such institutions the very first desideratuni 
seems to be a bettor treatment of the specimens which they 
already possess and hoard np to no good purpose « 

That museum is a rare one in which a donation of JEIOO 
could best be spent in the purchase of fresh specimens. In 
almost all instances, such a sum might be better spent in 
making the order more intelligible and more instrnctive; 
and much of this good work might often be done without 
spending a pound* 

The importance of brief descriptive labels attached to 
the larger groups has been already alluded to. Take, for 
example, the two groupB of Humming-birds and Sun-birds- 
In one museum every species in both groups shall be 
aceurately named, and the groups shall be arranged after the 
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most approved authority; but without further illustration. 
In the other museum the groups shall be almost without 
specific names^ but a conspicuous tablet shall call attention 
to the life history^ affinities, and geographical distribution of 
the birds. Which museum is doing the better work ? One 
is tempted to ask — What can the long list of specific names 
in the former museum teach beyond the fact that such were 
the names first given to the birds, probably in some museum 
hundreds of miles from the locality where they were collected? 
The case of a collector wishing to name his specimens will 
be considered presently. Identification in exotic groups is 
rarely required by visitors, and may be more efficiently done 
by the use of monographs in books. 

Let imagination lead us to the interior of a museum 
sanctum in London, Paris, or Berlin. On the floor shall be 
a large travel-worn box of bird-skins, over which stoops the 
Naturalist owner, just returned from the tropics, — a spare, 
dark-skinned man, who is emptying the box and placing its 
contents in rows upon a table, by the side of which sits a 
Professor learned in Ornithology. He carefully examines 
the fresh arrivals one by one, smoothes their ruffied 
plumage, strokes them tenderly, spreads and counts the 
feathers in the tail, and notices especially the bill and the 
claws ; after which many of the samples are tossed by with 
indifference; but at length comes one more highly to be 
prized — "Ah! this is new to science," pronounces the great 
authority, " this must have a name," — and the heart of the 
Naturalist swells with joy and pride. But, alas, the winged 
treasure was brought to him from a distance by the natives, 
and he knows no more of its habits than the Professor in the 
chair, who, nevertheless, will give it a name and add the 
postscriptive mihi^ meaning that the name is given by his 
authority. 

Such are the thoughts suggested to myself by labels barren 
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of eferything beyond the two-pronged Greek and Latin title, 
and the name of its anthority. Yet such a combination is 
very necessary » and is also good, where it is not used as a 
Bubstitnte for fuller information. Museums, however, are 
hardly yet awake to the thought that anything beyond the 
identification of every specieB with reference to its place in a 
printed monograph can he required* 

Work done in the accurate naming of species, and in the 
careful compilation of synonyms, need fear no disparage- 
ment ; it is the very basis of the application of Biology to 
other departments of natural science, such as Palaeontology, 
If, however, by the omission of life-history illuBtrations, the 
museum teaches an observer or a student that the great 
aim of a collection is to have every object correctly referred 
to its place in a book, it is doing positive mischief. 

Much more might be said upon the subject of labels— 
those many-voiced appliances which are to the museum as 
organs of speech ; but it will be difficult to avoid referring 
to them again when systematic classification is before UB* 
For the present it may be enough to insist upon the 
paramount importance of putting the museum into com- 
munication with the outer world, by a thoroughly efficient 
system of labels not confined to generic and specific 
appellations. 

Second only in consideration to the labels, are the indica- 
tions of the passage of a living handj recently, over the 
collections. In a public museum where the cases are 
supposed to be, but very rarely are, dust-tight, their con- 
tents if left to themselves soon acquire an indescribable 
aspect of neglect, I remember to have seen many very 
respectable series of insects, birds, shells, etc,, wearing such 
an obsolete look as to repel the advances of all except the 
most resolute observers. 

Of courseg no well-advised curator would suffer a mere 
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porter or a charwoman to remove specimens from their 
places to be cleaned or put in order ; yet the sight has been 
too common of names and objects in such a medley as coald 
hardly be accounted for in any other way. The curator him- 
self, with his assistant, must do the re-arrangement, and, if 
the museum be at all an extensive one, this will occupy them 
two whole days per week, which is equivalent to one-third, or 
more, of their time, and makes periodical re-arrangement a 
far more expensive matter than is usually taken into account. 
Yet that too frequent uncared-for look must be banished from 
within the walls of the museum if it is properly to fulfil its 
functions. 

Moreover, if that which is valuable and instructive is to 
be respected, objects of mere vulgar curiosity must be 
stringently excluded. A friend recently informed me that 
he saw in a museum, representing the regard for natural 
science in a wealthy county, a glass-case containing, to- 
gether with specimens of natural history, a remarkably 
small pair of breeches worn by a foreign nobleman who had 
not long before resided in the district. Silver prize-cups 
gained in athletic sports, and cricket-balls with which a 
famous local match was won, are said to be frequently 
deposited in provincial museums by their ambitious owners. 

To meet such and such-like incongruities, the paradox 
has been propounded that it is the chief duty of the manag- 
ing committee to keep things out of their museum. Well, 
at all events, the acceptance of contributions, coupled with 
conditions as to their exhibition, has frequently been found 
permanently disadvantageous; yet, when presented by a 
friend or an influential neighbour, such well intentioned 
but mistaken favours are most difficult to be declined. As 
a general rule, it is desirable to record the name of donors 
on the labels attached to their contributions ; but it should 
be distinctly understood that gift-specimens are accepted 



194 



arusBUMS of naturaii histoby. 



under no conditions whatever, except that they shall he 
exhibited, or not, as may best promote the interestB and 
efficiency of the mnseum. 

That the collections in a museum should represent the 
best and moat recent acquisitions in every department in 
Natural History will be conceded by all. But where is the 
money to come from ? Where does the money come from 
in the case of private collections ? It notoriously is depress- 
ing to pass from inspecting private cabinets, rich with costly 
varieties and treasures almost in superfluous abundaoce, 
to notice the poverty-stricken aspect of the series in the 
museum of the districtj and to see what beggarly specimens 
are thought to be good enough for the benefit of the public. 

Collectors are not chiefly to blame. Frequently they are 
very liberal, but few like to give away their best things, 
though it might repay them well to restrict their own 
collections more completely within special groups^ giving to 
the public even their finest things in other departments, as 
our respected member, Mr, F, Archer, and his brother, 
Surgeon-Major Archer, have done. Collectors, moreover, are 
much in the habit of making over their entire collections to 
the local museum ; and at this moment I am able to recol- 
lect a considerable number of museums indebted for all their 
best treasures to the generosity of private collectors. 

In forming an estimate of the kind of acquisitions 
desirable to be made by the expenditure of funds available 
for a museum, oree, that was never dreamt of till within the 
last half-century, comes prominently forward — if indeed it 
abould be called an acquisition rather than an extension and 
a true yoke-fellow, I mean the Biological Laboratory, No 
museum can be complete without it; though it is not, 
strictly speaking, a part of the public museum, since it is the 
room specially set aside for students in prosecuting purely 
scientific studies. 
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The laboratory shoald be near, bat not contain, the 
marine and freshwater aquaria, which must, of coarse, be 
open to the pnblic. It is the proper place for the storage 
of all considerable series of specimens which cannot be 
examined without the use of the microscope — such as slides 
of all kinds, together with mounted Bhizopoda, Radiolaria 
and Diatomacea, magnified models and plates of which will, 
of course, be found exhibited in their proper places. 

The consignment to closed cabinets, either in the 
laboratory or elsewhere, of all important specimens, too 
small or too obscure to be examined without handling, will 
e£fectually promote observance of the law of parsimony ; 
for strict economy is nowhere more essential than in 
exhibition space. A specimen openly displayed, if it be not 
contributing its full quota to the illustration of the group to 
which it belongs, is doing actual mischief. Plenty of margin 
gives to an instructive form an emphasis which should by all 
means be jealously preserved against the encroachments of 
things insignificant. I do not know a more effectual damper 
upon any gratification to be obtained from the inspection 
of good and striking specimens, than to find them, like 
standard-bearers, heading interminable processions of mites, 
attaining the maximum size of a pin's head. 

Very probably the microscopic forms may be the most 
interesting of any ? Yes, in their right place, where they 
can be handled and put under a lens. But what is aimed at 
in occupying valuable exhibition space by long rows of labels 
with minute black specks between them ? 

It is partly on this ground that I venture to differ from 
some very high authorities who recommend that provincial 
museums should, by preference, contain the local or the 
British Fauna. The immense majority of British or local 
invertebrate animals are not proper objects for public 
exhibition, because of their extreme subdivision into species. 
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and of their diminutive size. Series of names, sarmonnted 
by their ail-but inyisible owners, may be very flattering to the 
diligence of the collectors, who woold, nevertheleBS, I feel 
snre, for the moat part readily fowgo the personal credit in 
behalf of a more public benefit, such as the profitable 
occupation of the exhibition space in a mnseum by objects at 
once attmctive and inatruetive. 

In days gone by, it was often needful for collectors of 
local species to resort to a museum table-ease for the purpose 
of naming their specimenB— the easiest, but the least in- 
Btroctive, method that could weU he devised. Now, how- 
ever, monographs of almost aU the classes in the British 
Fauna are easy of access, and it is in every way better for the 
Naturalist to be able to name his collection by the beautifully 
clear and instructive descriptions given in recent works. 

Symptoms of senility have manifestly overtaken the 
nomenclature of natural science, when the British examples 
of Ckironomux. a single genus of small insects alHed to 
gnats, have reached a total of one hundred and ninety five 
species, distinguished chiefly by the fractional proportions 
between the tibia and metatarsus in the fore-leg of the 
insect. {Walker's British Diptera, vol. iii.) 

Amongst Mnsenm Desiderata, common things some- 
times have an undesirably distinguished place. In 1871 I 
accompanied Professor Huxley through the rooms containing 
the invertebrate animals; and I remember that the only 
thing for which he made special enquiry was the Drone of 
the common Hive-Bee. (Helas !) After his esteemed visit it 
was not long before the Drone was in its place, with the 
Queen and Worker Bee. 

There remains a question, the consideration of which 
may suitably bring this portion of my remarks to a close. 
In a public mnsenm, ought it to be a special aim to illustrate 
the beauty of natural objects? Such a question could 
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hardly arise with reference to order, for order is acknow- 
ledged to be Nature's character in chief. Tet beaatyis bat 
a special form of order, having this peculiarity, that to 
minds suitably cultivated and disposed it gives immediate 
pleasure through the eye. 

Nature can be fairly represented only in museums where 
due recognition and representation is conceded to phe- 
nomena associated with beauty. For example, the amazing 
wealth of beauty in certain families ; the prevalence of 
beauty altogether beyond the sphere of the operation of pro- 
tective-mimicry or of sexual selection j and, most wonderful 
of all, the fact that super-eminent beauty is sometimes found 
in extremely rare and isolated forms, nothing in the least 
like which are known. 

A scientific friend, referring to a proposed establish- 
ment of circulating museums, writes in good hope that they 
will '^ tend to counteract the predominating wordiness of our 
primary education. Symptoms," he adds, **are already 
occurring which make me te&t that incapacity for observa- 
tion, and for learning anything except from books, is 
spreading from the higher classes to the lower." It is not 
necessary here to defend the claims of literature, but 
amongst the civilised portions of the human race this exces- 
sive and exclusive dependence upon books has not always 
been a friend to improvement. 

After all, we may be too anxious that a museum should 
be, characteristically, a place for learning lessons. Should 
we ourselves always welcome the presence of a science- 
teacher recommending attention to his instructions in the 
meadows of the Engadine or even on the top of our own 
Bidston Hill? Should we not sometimes wish to be left a 
little more alone with Nature ? Let us remember that, for 
Nature, the grandest museum in the world is only a very 
imperfect substitute. 
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My most extreme views of museam reform have never 
contemplated the toming of a museum into a kind of silent 
school. If we must have for the museum a scholastic com- 
parisonj let it rather be more closely compared with the 
playground » 

Sir James Paget, in the Nineteenth Century for December 
lastf expresses much of what I would have a museum he — 
a place for recreation by wonder, not for idle curiosity, 
ever so vivid, but for delightful, refreshing, heaven-sent 
WONDEB, true child of inteUect and emotion* 

Paet m. Museum Arrangements. 

The revolution which, within the last twenty-five years, 
has been accomplished in all the provinces of Biology, might 
naturally lead to the expectation of an entire change in the 
systematic arrangement adopted in museums. It has already 
become trite to announce that the animal and vegetable 
kingdoms are perfectly united in their lowest classes — 
that every animal or plant is genetically related to every 
other animal or plant— and that no single ascending or 
descending series of examples can ftde(iuately represent the 
order of nature. 

Together with fundamental considerations of this kind, 
has arisen a fully justifiable enthusiasm for a new aspect of 
Biology unheard of in any former age* To suggest that 
post-Darwinian museums may possibly, in outlines of 
arrangement, much resemble the older ones, calls forth an 
excusable impatience ; and for myself, in venturing to plead 
the prudence of being fairly *' on with the new love ** before 
forsaking the old — ^and that there are points of arrangement 
worthy of being preserved — I can only state that I am not 
insensible to the conjuncture, and by no means wish to 
stereotype a plan for the museum of the future. 

The task of arranging the collections in a musenm on a 
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groand plan, sach as to represent to the eyes of visitors the 
genealogical affinities which are the only real links in the 
animal kingdom, involves many difficulties that for the pre- 
sent seem to be insuperable. 

No such general scheme has ever been produced, even on 
paper. 

The phylogeny of no class has been ascertained. 

The ancestry of a single well-defined animal form has in 
very few cases been determined, Professor Huxley's cele- 
brated derivation of the horse from a three-toed ancestor 
being perhaps still the most notable example. 

Since the development of the theory of evolution, some 
biologists have thought that the phylogeny of the animal 
kingdom might be represented by a stammhawm, or genealo- 
gical tree, with its stem and branches. 

If a stammbaum were traced upon the floor of a room 
in the Museum, and table-cases with glass tops for typical 
specimens were put in places indicated by the furcations of 
the classes, an extremely interesting appliance for giving 
instruction would thus be constituted. But, to accom- 
modate only a moderately large collection of recent and 
fossil forms on this plan, might require a space as large as 
that on which St. George's Hall stands ; and it would be 
very difficult for such an exhibition to avoid giving an 
erroneous impression as to the present state of our know- 
ledge of the phylogeny of animals. 

Future modifiers of the museum ground-plan may possi- 
bly assign a room to illustrate the phylogeny of a sub- 
kingdom — for example, Mollusoa, with cases arranged 
conformably with the divisions in Professor Ray Lankester's 
schedule {vide Article Mollusca, Ency. Brit., 1884), in 
which the plan is admirable, and very instructive on paper, but 
if carried out on a ground plan, the extreme want of balance 
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between the divisions must entail great loss of exliibition 
spaccj and defeat the original intention. 

The following are aom© of the Relations in which groups 
of invertebrate animals may be illustrated in a mnBetun. 
They are noticed in the order of their supposed importance, 
combined with suitability ; other relations of equal, or even 
of greater^ importanee being regarded as subordinate, if they 
can be more advantageously taught by books or in the clasa- 
room. 

I. General life-history, as free as may be from technical 
terms, and incladiug each common-sense information per- 
taining to the group as may, in the apprehension of an 
ordinary observer, serve to distinguish it from other allied 
groups. TMs essential illustration may conveniently take 
the form of a tablet about the size of an octavo page, printed 
in large type, so as to be easily read. 

XI* What may be termed the body of the group, 
consisting of exotic specimens typical of the families, 
genera, and species constituting the group : preference being 
given to the finest, most beautiful, and most significant 
forms. 

III. British species representative of the group, for 
ordinary reference ; but especially for comparison with 
foreign forms in the same group. 

rV- A selection of fossils showing the earliest appear- 
ance of the group in the geological series. 

V, Specimens, and anatomical preparations, of the con- 
stituents of the group, preserved in liquid. 

YI. Specimens of nests and habitations ; galls and their 
tenants; eggs and egg-cases; webs and tissues; larvee and 
pnpse ; timber and stone pierced by molluscs, Crustacea, and 
insects. 

VH* Examples of mimicry ; of protective colouring; of 
ntmsual contrast between male and female of the same 
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species; of malformations, distorted growths, healed frac- 
tures, and restorations. 

YIII. Extended series of species and varieties belonging 
to the gronp, not for constant exhibition, bnt to be seen on 
application to the curator. This department may include 
all snch specimens of the gronp as are of microscopic size. 

IX. Economic products of the group used in manufac- 
tures or art; silk in various stages; dies and pigments; 
cameos, from the rough medallion cut from the shell, to the 
finished work ; pearls and mother-of-pearl ; polished shells ; 
beads, and other ornaments of coral. 

X. Models, drawings, diagrams, plates, and photographs 
of animals belonging to the group, and of their structure, 
anatomy, and embryology. 

XI. Schedule, indicating the systematic position of the 
group in the sub-kingdom to which it belongs. 

For the purpose of illustrating, in such a variety of 
aspects, the almost countless hosts of invertebrate animals, it 
has been found convenient to divide the whole series into 
groups with limits much more stringent than any which are 
to be found in nature; but the same defect pertains to all sys- 
tematic divisions in zoological text-books without exception. 

Animals without bones, in the Liverpool Museum, 
occupy twenty table-cases, ten feet in length by five feet in 
breadth, thus affording 1000 area feet of horizontal exhibi- 
tion space. These cases accommodate 240 trays or drawers, 
each holding a group and capable of being removed for lecture 
purposes, or of being used as a drawer in the cabinet portion 
of the table-case. The cases support an upright compart- 
ment, to be spoken of presently. Each drawer measures 
twenty-seven inches from back to front, and is sixteen inches 
in width, thus affording three area feet of exhibition space. 
One third, more or less, of each drawer towards the front is 
divided longitudinally into three equal spaces — the central 
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fipac6 contain ID g the tablet ; the right-hand space, the 
British Bpeci^s ; and the left- ha ad space, the earliest fossilB 
of the group. 

I. Little need be said of the tablet of general life 
hiBtory. It ia one main final cause and rakon-d'etre of the 
plan, the distinctlTe featnre of which is the G-botjPj which ia 
freely admitted to be an unnatural mode of division^ tolerable 
only for the sake of the comprehensive sum- total of relations 
which cannot otherwise be exhibited throaghont the whole 
of the classes and ordere of the honelesB animalBi 

II* Two thirds of each drawer, Le,, two area feet^ are 
assigned to the display of world-wide forms. It has been 
eaggeeted that since the shells of molluscs are merely 
secretions, and stony eorals are nothing more than pseudo- 
skeletons J so large a portion of exhibition space is not due 
to them* To which it seems to be a sufficient answer that 
provision has been made for representing the soft parts in 
the upper compartment. It is, moreover, the hard parts 
which show very much of nature's differentiating work 
through evolution and natural selection, as may be seen 
in the larger genera, such as Madrepora, Cattnicella^ 
Mitra^ &c» Here too, if anywhere, must appear a suitable 
acknowledgment of the exquisite grace and beauty lavished 
by nature on certain groups ; a feature not less of great 
value, because such characteristics are still very much beyond 
the interpretation of science and cannot be displayed in books 
or in the class-room- '^ A specimen without a history, or 
even without a name, that calls forth a genuine exclamation, 
' How beautiful [ ' fulfils a noble mission." {Spnopsis Liv* 
Mm., 1880,) 

III* That the British species of any group should be 
consigned fco a corner occupying only a ninth part of the 
including drawer, may appear to be most unworthy treat- 
ment; and since this arrangement is confidently recom- 
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mended in preference to the exhibition of an ordinary 
collection of British invertebrate animals, it is desirable to 
state what may be urged in its favonr. 

In the jGjTst place, it is of extreme rarity in mnseums to 
find anything like all the classes and orders of the British 
invertebrate fanna represented even by so mach as a single 
specimen. Long rows of each species in Lepidoptera and 
Coleoptera are supposed to constitute a fine collection of 
British insects. It is time that this false impression ahould 
cease. How has it arisen ? 

In a great measure through the absence of any provision 
made in museums for the reception of such forms as 
Spongida, Coelenterata, Polyzoa, Echinodermatay Crustacea, 
Myriapoda, Arachnida, and the less known orders of 
Hexapoda. I am able to speak from the experience of many 
years, as to the vivid interest communicated to a search 
for specimens, whether out of doors or in the hands of 
dealers, by the knowledge that whatever desirable example 
might occur, its proper place in the museum was already 
waiting for it, and that it would improve one or other of the 
groups. 

Another advantage may be mentioned — the comparison 
of British examples with world-wide forms of the same 
group. Out of the 240 groups, 159 contain recent British 
forms for comparison : a field of intense interest to the 
student of natural development through the influence of 
environment. 

In many of the 159 groups containing British species, 
their space is not restricted, and they are suffered to over- 
flow, even to the extent of occupying two-thirds of the 
drawer, as in the case of Nocttue-genuina. 

The whole space occupied by British species is some- 
what less than one hundred area feet, which is equivalent to 
the area in an ordinary cabinet of sixty drawers. Micro- 
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scopic and so ft -bodied specimens being excluded , such a 
space is found to be adequate for most of the typical species 
in all the claBses ajid orders of British invertebrate animals- 

lY. The association of recent animal forms with the 
fossils of which they are the present representatiTes^ readily 
commends itself to all careful obaeryers of Natuije ; but it is 
is attended by difficulties. 

K the association be made by placing a large portion of 
the main series of invertebrates in juxtaposition with a 
corresponding portion of the main series of foaeilSj e.g, the 
Crustaceans vrith the fossil Crustacea; the enormous 
differences between the living forms would dwarf the 
differences representing the progress made during ages of 
evolution. The living Crustacea differ far more one from 
another than from any of their ancestral fossils. 

Yet the Crustacea form relatively a small class. In the 
Mollmcaj it wouldj I thinks be requisite to shut off from 
both the recent and the fossil series select portions for 
illustrating the desired comparison ; a plan which resembles 
the group method. 

In the two hundred and forty groups of invertebrates, 
eighteen are without fossils ; seventy have only fossils 
diflScult to be procured ; and ten are constituted wholly by 
fossils, e.g* RugoBa^ RuduieSf Cystoidea^ TriloUta, &e,, of 
which no recent forms are known. 

These four — the tablet of life -hi story, together with 
British, fossil j and world-wide types, occupy the horizontal 
spaces of the two hundred and forty groups. The schedule 
of systematic position stands outside the drawer in front; 
whilst six other relations are attempted to be displayed in 
the upright compartment, where they are seen under a very 
miscellaneous aspect, which, nevertheless, appears to be far 
more attractive to visitors than the more orderly contents of 
the drawers below. 
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The relations numbered V, VI, VII, VTH, IX, X, XI, 
cannot now be fally discnssed without separating, too widely, 
parts of the general plan. ' 

Something shonld, however, be said on the scale which, 
together with the group method, was adopted for the Liver- 
pool Museum before the rooms, or the cases, or more than a 
very small portion of the specimens, were in readiness. 

To occupy one thousand area feet with examples typical 
of most of the genera of invertebrate animals, must 
necessarily be a work of time; nevertheless, a collection 
on a* similar plan and scale has, within the last few years, 
been successfully made in the Nottingham Museum, chiefly 
through the exertions of Mr. G. B. Bothera. 

There seems to, be no reason why a collection on a scale 
one-fourth of that in the Liverpool Museum might not be 
carried out on the same plan, the groups being of the same 
size, but sixty only in number; in which case the appor- 
tionment might, perhaps, conveniently be as follows : — 



1. 


Protozoa 


No. of 

Sronpi 

1 


U 

15. 


Crastacea ... . 


NO.01 

QtoapB. 

.. 4 


2. 
8. 


Spongida 

Inftisoria 


1 

1 


16. 
17. 


Myriapoda ... . 
Aracbnida . 


.. 1 
.. 2 


4. 
6. 


Hydrozoa 

Zoantharia 


2 
4 


18. 
19. 


Heteroptera 
Homoptera... . 


.. 1 
,. 1 


6. 
7. 
8. 
9. 


Alcyonaria 

Polyzoa 

Brachiopoda 
Lamellibranchiata 


8 
2 
1 

4 


20. 
21. 
22. 
28. 


Diptera ... . 
Lepidoptera 
Neuroptera... . 
Orthoptera ... . 


.. 1 
. 4 
.. 2 
,. 2 


10. 
11. 
12. 


Gasteropoda 
Cephalopoda 
Echinodermata ... 


8 
8 
4 


24. 
25. 


Goleoptera ... . 
Hymenoptera . 


. 8 
. 2 


18. 


Scoleoida 


1 






60 


14. 


Annelida 


2 
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My object in recording so many details is to save the 
time and trouble of those who are engaged in promoting the 
establishment of Natural History Mosenms. They will find 
their booksellers able to supply them with little to help them 
in the choice of pkns^ and nothing whatever, that I am aware 
of, to enable them to decide between one method and another 
of arrangement, as better suited to their own circumstances 
and resources. 

Lastly J in the case of collections already established, 
arises the difficult question^ how far it is expedient in a 
ptibHe muBeom to attempt to follow out changes in arrange- 
ment such as are continually being suggested by inyestigators 
in embryology, or more generally, in ontogeny. The museum 
does not profess to be arranged on the principles of ontogeny, 
which do not recogruse or even admit the existence of a 
linear order, though some modification of a linear order 
necessarily obtains in every museum and in every test-book 
on Zoology or Botany. 

Botany is now sustaining an attack of which it is hard to 
say whether it will prove to be an iil-advised rebellion or a 
glorious revolution. Zoology is saved only by its vastness. 
Yet the systematic work of such men as LinnGsns, the 
brothers Jussieu, Cuvier, Milne Edwards, Owen, and Agassis, 
must endurOj— in support whereof suffer me to pat a case. 

If the affinity of a number of species a^ a^, a^, he 
clearly established on embryological grounds with species in 
the hypothetical group B, it by no means follows that a^, 
a^f a^ ought to be placed with bj, &^, b^ in group B, They 
have affinities with others of the *a' tribe in group A, 
and there may be stronger reasons for retaining them in 
A than for parting with them — a contingency involving the 
permanence of group A, 

For example, Gregarina is at present a member of the 
group Protozoa, But Gregarina may probably be a degraded 
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form descended from some Tnrbellarian ancestor amongst the 
worms. Ought Ghregarina, therefore, to appear amongst the 
worms ? No one who has seen Haeckel's beantifol plates of 
the life history of Monera, and who knows the similar pro- 
cesses in Qregarina^ would contend for this. 

It is certain that through embryology light is now dawn- 
ing on difficult questions in Biology ; and no museum can 
afford to teach as though such revelations were not being 
made. I am persuaded, however, that there is no better 
plan for a museum than to adhere to the system adopted in 
some good recent treatise y and, for the purpose of infusing 
the scientific life of the day into the collections, to rely upon 
special forms of labels, which, as I have before said, ought to 
be organs of voice to a museum. 

You have submitted to you from the MoUusca in the 
Liverpool Museum, arranged in accordance with the Qenera 
of recent MoUusca^ by Henry and Arthur Adams, two 
groups, including Chitonida and Dentalida, distinguished 
by a large distinctively -coloured taxonomic label, and a 
narrow frame of the same conspicuous colour, in the hope 
that the structural significance of their soft parts may 
receive due attention. Provisionally, the Brachiopoda, 
Tunicata, Polyzoa, Limuhia^ and some other forms may 
be similarly distinguished. 

A reply may be anticipated that, on the same principle, 
the whales might be retained amongst the fishes by pinning 
a large taxonomic label on their backs. Doubtless, if the 
exigencies of museum accommodation so required. But the 
case is different. Cetacea and Sirenia are clearly Mammals. 
When all the Tunicates are as clearly shown to be, at this 
present time, vertebrates, and Polyzoa and Brachiopoda to be 
worms, it will be necessary to carry out, as far as possible, 
corresponding arrangements. 
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Part IT, — Museum Appliances. 

1* — Proteotion from Light.— So mjurious was known 
to be the long-continued and direct action of light upon a 
large proportion of museum Bpecimens, that two roller-blind b^ 
one of brown holland, the other of black and nearly opaque 
stuff, were affixed to each skylight in the invertebrate rooms. 
The working of the opaque blinds has been attended by 
some inconYenienee, and they are not now in use. Suit* 
able lengths of American oil -cloth are carefully kept on the 
sloping parts of the t able - eases at all timeSj except during 
exhibition hours. 

Insects suffer rery much from direct exposure to bright 
lights ; especially the crepuscular and nocturnal Lepidoptera 
in which the delicate shades of green ^ brown and rose soon 
become faded. Colours which are purely the phenomenal 
effects of the optical laws of interference, in other words, 
which depend on striationii and not on pigments, remain 
uninjured, e.^., Morpho Ct^pris* Shells suffer, subject to the 
same limitations. The nacreous interior of Haliotw Iris, in 
which there is no pigment, retains its splendid iridescence, 
whilst some shells fade; and amongst the corals, the 
delicate Hydrocorallinse assume a bleached appearance* 
Such a mortifying liability to deterioration is sometimes 
urged as sufficient reason against displaying beautiful but 
perishable objects. The needless sacrifice of a unique 
treasure cannot be defended ; but for specimens which can 
be replaced, no better end can be deeired than an honourable 
decay in the service of the public. 

2. — Protection from Dust.- — The penetrating power of 
particles floating in the atmosphere exceeds what is easily 
credible. Cabinet work of the most finished kind was stipu- 
latad for in the specifications for the table cases. Slips of 
velvet border the lids beneath, as well as the upper edges of 
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the cases, so that velvet closes on velvet; and the lids when 
shnt are screwed down at each end by a half-tnm clamp 
(Fig. 1), besides being locked in the centre. Piano-hinges, 
the whole length of the lid, are used ; and below the hinge 
runs a tin gutter to catch any stray particles that might 
fall through an invisible chink : in spite of all which, the 
continued trampling of thousands stirs up swarms of im- 
purities that find their way into the cases to an extent that 
is positively painful, and admits of no remedy except by 
passing every group under the good offices of a loving hand 
at least four times in the year. 

Hence will be readily understood my strong advocacy 
of the use of a glass covering under the lid of the table-case. 
In the Insecta, Arachnida, and some of the Crustacea, the 
groups occupy corked-drawers similar to those used in 
entomological cabinets, with double sides for camphor, and 
glass covers. The worst form of atmospheric deposit appears 
on the glass lids of the table cases as an intensely black 
disc, the size of a small pin's head. It is often overlooked, 
and is not removed by any ordinary amount of rubbing. It 
seems to act chemically upon the glass, and, when removed 
by the point of a pin, leaves a microscopic scar upon the 
glass. A beautifully transparent but soft kind of plate- 
glass should be avoided for table-cases, for in the process 
of dusting the rubbers pick up particles of sand, which 
leave minute scratches on the glass. 

8. — Divisions op the Gboups. — Tablets, neatly made 
of baywood, one-eighth of an inch in thickness, are found 
to possess so many advantages that it is good economy to 
have them cut by machinery, in sets of all suitable sizes, and 
kept in stock. Where the specimens in a group are few and 
large, the tablets preserve a symmetry which is agreeable to 
the eye ; and where the specimens are small and numerous, 
the tablets are found to economise space, enabling the 

p 
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drawer to giye orderly accommodation to the largest num- 
ber of species. Tablets are suitable for Crustacea^ Anne- 
lida^ Echinodermata, and MoUitsm, Wherever coloared 
drawings are required in the groups, it is desirable to 
mount them on tablets, and to cover them with glass of the 
eame size, suitable paper being pasted on so as to form a 
narrow and perfectly dust-tight margin. 

The longitudinal divisions in the drawers for insects may 
be made by inserting the required number of drawing-pins 
in the cork at the back and at the front, around which scarlet 
corded-silk is passed, after which the pins are pressed in up 
to the head, holding the silk firmly, but admitting readily 
of being changed, Baywood ribs, a quarter of an inch in 
breadth and one -eighth of an inch in thickness, form 
very convenient divisions in the groups of Crttstacea, 
MoUmcaf etc. These, long enough to pass from the front 
to the back of the drawer, should be kept in stock, and 
can be cut to any required length. 

4. — Security against Displacement. — Insects, scor- 
pions, spider-crabs, etc., are sufficiently secured by pine; but 
larger crabs and some shells require to he firmly held in 
their places, or the vibrations caused by the constant tread of 
many visitors would send them wandering off, far from their 
names, in all directions. 

Perhaps it may be worth while to trace the development 
of a tablet from its beginning to its completion* Hundreds, 
of various sizes, are received together from the hands of the 
cabinet-maker. One may be selected, suitable for a small 
crab or a pair of shells, size 2 J by 2| inches. 

It has first to be papered, and for this purpose I wiU sop- 
pose it placed in the hands of my very efficient aasistants, 
Mr, P. P, Marrat and Mr. John Chiurd. 

A sheet of the required paper is spread on a table ; the 
tablet is then carefully pasted on one side, which is to be laid 
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upon the paper. The point of a penknife is passed ronnd 
the margin, cutting ont from the sheet the papered face of the 
tablet, which is then to be smoothed and pressed. The rongh 
edges are removed by scraping them on a piece of line sand- 
paper, and the tablet when dry is ready to receive the label. 
This should be fastened by a pin at each end, clipped ofil. 
flash with the surface — a plan much to be preferred to the 
use of paste, on the principle of building a bridge for a 
flying enemy. An obsolete label is an enemy to a museum^ 
and every facility should be given for its speedy removal 
in favour of a correct one, which is always a friend. 

The tablet is now ready for its specimen, e.^., a univalve 
shell. The easiest and, unfortunately, the most common way 
of avoiding displacement is by gluing the shell on the tablet, 
thereby destroying its character as a natural object, and turn- 
ing it into a piece of museum furniture. Special cases occur, 
though rarely, in which a touch of isinglass may be requisite, 
as where a smooth shell has to be fixed in the best position 
for the display of its operculum. Various other modes may 
be described, obviating the necessity of gluing downy which 
in the case of small shells seems to me to be simply 
barbarous. 

Many ordinary shells, crustaceans, echinoderms, etc., may 
be firmly held in any required position on the tablets by the 
judicious use of a few pin-points, standing from one-eighth 
to three-quarters of an inch in height from the surface 
of the tablet, holding up the specimen whilst they remain 
quite unseen. Another and, in many cases, a better plan is 
the use of pill-box lids. These, when the heads are removed, 
form circular or oval rings on which the specimens rest very 
securely. The rings being quite out of sight, such shells as 
Pectens and Tellens are raised, with an excellent and almost 
stereoscopic effect. 

Smaller shells may be placed in shallow porcelain 
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saucers, anch as are used by artists in water-coloors^ varying 
from half-ftu-inch to two inches in diameter. For still 
smaller specimens^ the saacers may be placed in pill-boxes 
loosely filled with (M>tton-wooL When the glass lid of the 
pill- box is put on and pressed down, the cotton holds up the 
rim of the sancer in contact with the glass, so that the shells 
cannot fall out« Besides appearing on the label, the name 
of the species is written on the bottom of the box. For 
all small objects, excepting insects, I regard this as quite 
the most perfect mode of exhibition ; the security and 
mobiKty of the specimens, their pleasing appearance^ their 
entire protection from dust, and from becoming separated 
from their names, and, lastly, their adaptation for examina- 
tion by a lens, leave little else to be desired. 

Glass tubes, used for homoaopathic medicines, are conye- 
nient for very small objects, such as Foraminifera, Isept in a 
dry state. 

Small glass phials, of which the part below the neck has 
been compressed and flattened in the process of making, are 
excellent for specimens requiring to be kept in liquid — 
e.g. (Fig. 2), Entomostracaf many worms, British Myriapoda 
and Ardcknida. With the aid of a crochet- needle, the 
legs and palpi of spiders can be very effectually displayed 
in these flattened phials. 

5. — The Uphight Cobipabtment. — This is eighteen 
inches in height and nine inches in width ; the floor and the 
top are of glass, to avoid casting a shade on the objects below. 
It is divided into two portions, each five feet in length, by a 
central upright, notched in correspondence with another at 
each end, so as to be capable of sustaining, at any required 
height J two or more plate- glass shelves* 

On the floor of the compartment and on the shelves may 
be placed sloping frames of brass wire one -tenth of an inch in 
diameter, (See Fig, 3,) These are found to be very useful for 
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sapporting coloured drawings of anatomy and transforma- 
tions; also for glass-topped boxes displaying examples of 
mimicry; special geographical assemblages, e.g., shells from 
Lake Tanganyika, economic products, malformations, healed 
fractares, and for a large portion of the examples illustrating 
relations already mentioned. The upright compartments 
in about twelve table-cases are fitted up with these glass 
shelves and brass wire frames. Some of the corals require 
the undivided height of the compartment. 

Large spobges and echinoderms are advantageously 
exhibited in the upper compartments by a lattice of brass 
wire running half the length of the table-case, and forming 
a network of square meshes, one inch to the side of each 
square. (Fig. 4.) The larger starfishes and crabs suspended 
on this kind of lattice, exhibit their undersides equally well 
with the upper. Brass wire frames for holding single 
specimens are used in the upper compartments, with the 
great advantage of forming the least possible obstruction to 
the light. 

6. — Use of Colour. — Different shades of neutral tints 
may be employed to distinguish the tablets for fossils, and 
for British and foreign specimens. (Plate 4.) A drawer 
lined with dark-blue cloth seems to suit corals. Lamp- 
black tablets, with names written in white paint, answer well 
for sertularian zoophytes, pressed flat, and lightly touched 
here and there with india-rubber dissolved in spirits of 
turpentine, an excellent and very durable adhesive mix- 
ture. Examples of other colours used in labels will be 
found appended. (Plate 2.) 

GiROULATiNa Museum. — ^At the commencement of the 
present year, a scheme was set on foot for supplying the 
schools and other educational institutions of Liverpool with 
a succession of groups of natural productions, suitable for 
use in giving object lessons. It was thought that previous 
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attempts of the kind had beea leBS successful because of the 
inferiority and want of character in the specimens. Gram- 
mar collections, as they ha^e been called, made bat a feeble 
appeal to capacitieB Bufficiently Bensltive to the attractions 
of striking and beautiful objects. 

The circulating museum is designed not &o much to 
teach Mineralogy or Ornithology, as to promote the happi- 
ness derivable from the intelligent obBervation of a cryetal or 
a bird ; in other words, to train the faculties through which 
Nature may he a lasting source of pore enjoyment. 

Groups of specimens belonging to some Hmited division 
in Zoology, Botany or Mineralogy, are placed in suitable 
reeeptaclea, generally boxes about sixteen inches cnbic 
measure, with shelves and necessary trays. These haT© 
been sent out, and very cordially accepted by the teachers ; 
but the experiment is too recent to admit of results being 
estimated. 

A Central Loan Collection, for lecturers and private 
teachers, has been commenced- 



CONCLUSION, 
Thb British Museum, 

Circumstances did not permit me to see the British 
Museum collections in Natural History, from the time when 
they were first beginning to he moved to Cromwell Road, till 
an opportunity which was afforded me during the month of 
June in the present year, whilst I was on a visit to several 
museums besides those in the Metropolis* 

It would probably be difficult to find a public exhibition 
of natural productions without some features worthy of notice 
and commendation i Museums are, however, subject to 
strange vicissitudes. It is enough that they fulfil their 
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current fonctions, which they will do more or less efficiently 
in proportion as they are in correspondence with their 
environments. They cannot be stationary, dependent, as 
they greatly must be, upon the presence and care of a 
kindred living spirit. 

In the neighbourhood of a once glorious aquarium upon 
the south coast, has sprung up a museum of nature and art, 
small, but refreshing from the studied intelligibility of its 
labels. "We have no funds here for specimens," said the 
curator, " everything you see has been obtained as a loan, or 
as a gift, or by exchange." 

Upon any one familiar with our national collections in 
their former home, the first impression made by the sight of 
them in their present condition might reasonably be — ^how 
vast a work has been done here ! But it would be followed 
by a second, at least equally strong — ^how much remains yet 
to be done! And a concluding conviction might perhaps 
follow — ^how much has been left desirable which can never be 
done, or only with extreme difficulty, in the present building. 
Whatever may be the architectural merits of the edifice, very 
much has been sacrificed to them, even if thereby certain 
important advantages have been secured. 

The chief galleries do not seem to yield themselves 
readily to afford space for vivid illustrations of nature. 
Take, for example, that in which the recent mammals are 
arranged. What an opportunity has been lost for erecting a 
grand unique hall of animals, to be disposed in groups 
suggestive of their affinities, life histories, and geographical 
distribution. Is this too much to be expected in a national 
museum? The materials are there, in the shape of an 
extensive^ and possibly matchless, series of the highest forms 
in the animal kingdom ; but they are unavoidably consigned 
to cases having a contour scarcely more individualised than 
the pens in the mile-long avenues of an agricultural show. 
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What the trae workers in the management of the 
Museum are willing and able to do, may be recognised by 
the use they have made of the gallery on the opposite aide, 
which has been assigned ' to fossil mammals* I Bhonld be 
quite contented to let this gallery stand for an example of 
the results attainable when the specimens of a really fine 
collection are not forced into being over-crowded; for here, 
perhaps, less than one hundredth part of the species in the 
recent series has been treated worthily, and with a magni- 
ficent result, unparalleled, I think, elsewhere in the whole 
world, and inclining the visitor to contemplate with in- 
describable emotions these representative remains of mighty 
rnlers over sea and land in former ages. 

Few would be similarly interested in the gallery of recent 
animalB. It may be said that museums are not designed to 
excite raptures in weak-minded people, but to serve the 
interests of science. Then why such elaborate architectural 
decorations? Are they carried out in behalf of purely 
scientific instruction ? 

It is true that an etjuaUy effective arrangement of recent 
mammalia would require a space greatly exceeding the area 
adequate for fossil quadrupeds, not only through the greater 
nnmber of species, but because each recent form should be 
surrounded by ample illnBtrations of its life history. 

The thought of such a hall is almost overwhelming ; but 
where are we to look for an appreciation of that which is 
necessary fairly to represent Nature, if not within the walls 
of a metropolitan natural history museum ? The building, 
if it were ever so magnificent a pavilion, must be regarded as 
only one amongst a thousand others, many of them much 
finer than itself. The biological collection must stand alone. 

In some important departments, the collections are not 
yet exhibited, but it would be too sanguine to expect in 
them more than it has been possible to attain in the parts 
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now open. When the MoUusca and the Arthropoda shall be 
completed, there will be foand in them evidences of the same 
loving care and unimpeachable skill that may be recognised 
in the arrangements of the Cephalopoda, and in the admir- 
able drawings of Ammonites, etc., which accompany the 
specimens. 

But the sense of unrelieved uniformity, and that of a 
very mediocre kind, is, to say the least, not helpful in the 
presence of treasures gathered from all parts of the world. 
On the contrary, to look down the whole length of a shed 
where small cases in pairs, all alike as peas, form a vista of 
from fifty to a hundred feet in length, without a break, or 
anything to suggest that their contents once had living rela- 
tions, is disappointing. Let the scientific naming be ever so 
perfect, the thought mU intrude — Is that the best that can 
be done to shew the store that is set by objects that have cost 
money and brains and lives? It is easy to picture to oneself 
a dealer with his box, marching down the vista. ' To him the 
thing is perfection, for there is nothing to bother him or 
draw ofif his attention. He knows that time is money ; so 
once down and once back is sufficient to stock his note-book 
with names, and forthwith he straps up his cases and departs 
perfectly contented. 

The accommodation allotted, in some cases, is so inade- 
quate that I would sooner have seen in the S.W. a building 
on the model of the Bethnal Green Museum, but with 
ample areas, and, whatever it might be without, all glorious 
within. I fear the West-end requires to be educated before 
it would endure such a structure placed permanently so near 
Belgravia. 

To prove that this is not written at random, let me give 
an instance. To the same corridor (it is little more than a 
corridor, and not a very long one) are assigned the Hydrozoa, 
together with the Corals and the Sponges. What a noble 
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gallery would the Corals fill if they were allowed to be seen 
in spec i mens appropriately grand* They alone, with a few 
typical foBsils, would require twice the space of their whole 
gallery, whichj of itself, woaid be no more than Buffieient for 
the sponges only. Occupying the end of the rooin, it ie 
refreshing to see a wall case containing Polyzoa^ a class of 
mose-like animals unsurpassed in beauty and intereatj yet 
never exhibited in Great EuBsell Street. They seem here to 
be placed out of harni*s way — perhaps out of the way of 
doing harm to anyone's taxonomic reputation — for their 
systematic position is a matter not to be safely handled 
except with great delicacy. 

It may be urged that the immense extent of the collec- 
tion a renders it all but impossible to combine with all the 
specimens details illustrative of their life history. This is 
quite true J and hence the hearts of thousands of lovers of 
Nature leaped at tbe promise of an index collection in the 
British Museum. It was thought to be the very thing to 
supply what was so much needed — not a mere concordance 
for finding things in the main series, with "gallery and 
case" substituted for "chapter and verse,'' but an arranged 
series of shrines, each rich with nature's first sketches of the 
central form, lighted up with illustrations and explanations 
of enTironmentg, and made attractive with beauty of colour, 
grace of form, and delicacy of structure, fully displayed by 
models and drawings, supplementing an assemblage of 
carefully- selected examples. 

It was generally reported that the alcoves around the 
entrance hall were to be occupied by an index collection^ At 
present only one alcove has been used. It contains some 
very instructive examples of birds, but is manifestly only in 
course of completion. Parentbeticallj, I may refer to the 
little cases of stuffed birds, with nests and eggs, in the stone 
galleries. Some of them are hardly suitabld to be thus 
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distinguished ; but others are exquisitely tender and lovely, 
and are truly artistic works, executed in full sympathy with 
bird life. The index collection, if generously completed — ^for 
there should be no stinting, or withholding of fine examples 
in fear lest they should become faded, as if this was only 
an inferior department — would form, to the majority of 
visitors, by far the most interesting portion of the British 
Museum. And for those who might come to the National 
Museum in search of suggestions how to make small pro- 
vincial museums at once popular and instructive, the index 
collection would be of the highest possible value. 

Under any circumstances, the formation of an index col- 
lection must be a work of considerable difficulty. The alcoves 
seem to be only moderately well suited for the purpose, but 
would be much better adapted if the mammals, birds, 
reptiles, and fishes were to be otherwise provided for. The 
great hall of mammals, containing full illustrations of life 
history and surroundings, would render an index collection 
on the same plan quite needless. The birds would require a 
similar hall, and occupy it with the same result. Reptiles 
and fishes might together fill a third hall, thus relieving the 
index collection from the necessity of making provision for 
vertebrate forms. This would be an immense help ; but, on 
the other hand, plants would have to be included in the 
index, and would seriously diminish the number of alcoves 
available for invertebrate animals. Corals and sponges, if 
more adequately housed and treated, might not require places 
in the index collection, which would then be chiefly occupied 
with Arthropoda and MoUusca. The main series of the 
former would be left in closed cabinets, much as they were 
before removal ; but the " index '* alone would accommodate 
a far finer series of insects than were ever seen by the public 
in Great Bussell Street; and both these and the shells would 
be greatly enhanced in interest when accompanied on the 
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plan adopted in the "index," or as it miglit more appro- 
priately be called, the " Olnstrated," collection. 

The Botanical department seema at present to be little 
more than a magnificent store of herbaria, together with a 
wondrous libmry^ the formation of which must have involved 
a combination of skill, diligence and good luck, for the book- 
market is not always at the command even of a full purse, 
Thia department would, no doubt, be glad to occupy as 
many of the alcoves as could be spared, but a substitute 
for Kew Gardens cannot be lodged within the walls of a 
museum, and nothing less than a very capacious hall would 
be suitable for the exhibition of a national collection of seeds, 
fruits, woods, fibres, etc-, most of which are, or recently 
have been, exhibited at South Kensington, 

It may seem presumptuous for me to enter upon such 
great questions as are involved in the requirements of a 
National Museum, but I think that no expenditure of public 
wealth can be extravagant if incurred to mark a deep sense 
of what Museums of Natural History must be made now in 
preparation for a coming time. It is sheer folly to regard 
museums as continuations only of what they were in the 
days of Linn sens. 

One distinctive triumph — the discovery of unity in 
Nature^ has marked our age more than all that has been 
done in electricityj or spectrum analysis, or in any branch of 
physics ; yes, more even than that astonishing course which 
has led up to probable victory over a hitherto unvanquished 
foe — Hydrophobia. Not one of these, nor the whole of them 
together, has practically affected the life of an entire genera- 
tion, as Evolution has done. It is of no use to shut our 
eyes. Intelligent men in this country, under middle age, are 
evolutionists; and this will work for good or ill in proportion 
as they may be induced to be evolutionists from observation 
and the study of Nature ; or, on the contrary, as they may 
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base their confidence in evolution upon antbority. Does it 
not come to the same thing if the man be an eyolntionist, 
after all? No, it is not the same thing. The thousands that 
have picked ap Mr. Darwin's theory, with little troablct and 
can argue for it and beyond it, Are they the same as he 
was ? There is danger of a recurrence of the old story in 
another sphere ; for the * authority ' teaches just as much as 
he thinks proper, and no more. NATpoB, indeed, teaches 

EVOLUTION, BUT WITH IT TEACHES ALSO A GREAT DEAL 
MORE. 

The most exalted function of a museum is not so much 
to instruct, as to win and encourage minds to get themselves 
instructed through habits of observation. 
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SHIP ANEMOMETER. 

By W. G. BLACK, P.R.Met.S. 

The present instrnment is designed for practical nse on 
board ship in all weathers, so that it may enable the officer 
in charge to judge by mechanical means of the force of the 
wind on the sails at any time required. 

The principle of the Anemometer is derived from the sail 
of a ship, the pressure of the wind upon which is transmitted 
by a cord going under a pulley to a pointer moving on a 
scale similar to that of a common spring-balance. 

The sail of the instrument has dimensions of twelve 
inches square for ordinary weather, or twelve inches by six 
inches for stormy weather, and is made of waterproof 
material. It is attached to a fixed yard of brass at the 
upper part of the mast, and to a movable yard at its foot 
below, hanging free from the mast. 

The m/ist is a hollow brass tube of about two feet long, 
which has a free vane at the top to shew the direction of the 
wind, and is attached below to the railing of the ship, 
suitably placed for observation, and is bolted on it by a plate 
above and a nut below turning on a screw. In the upper 
part of the mast lies a spring wire coil, fixed to a plug above, 
and free below to another plug carrying the pointer, which 
slides up and down in a slit in the front of the mast^ facing 
the wind. 

The cord tied to the lower yard passes under the pulley, 
which is placed on the lee side at the foot of the mast, and 
then passes upwards inside it, to be attached to the lower 
movable plug of the spring coil. 

The mast is planted on a solid plinth of metal below, and 
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this revolves horizontally on the npp©r sarface of a like Bolid 
plinth underneath it, which is fixed to the railing by another 
bxit wider tabe passing through itj and screwed on by the 
nut below. 

The upper plinth turning horizontally on the lower one 
will thus allow the mast and sail to be turned to face the 
wind, according as the direction is indicated by the Tane on 
the top. 

The scale on one side of the slit in the mast indicates 
pounds pressure of the wind, at the ratio of five inches to 
twenty pounds, occasioned by extension of the cord on the 
pulley, and the other scale on the other side indicates the 
correBponding iniles in velocity of the wind, at the ratio of 
five inches for sixty- three miles per hour. 

If the smaller sailt having an area of half-a-square foot, 
be used instead of the larger one, then a pressure of eight 
pounds to the square foot would be indicated by the four 
pounds on the scale, and forty miles velocity would be the 
rata of the wind blowing, instead of twenty-eight miles 
velocity. 

The larger and smaller saiU, for use in fine and stormy 
weather, are therefore made interchangeable on the mast, and 
they are attached to brackets which are screwed on and off as 
required. 

A dial of degrees is cut on the outside line of the lower 
fixed plinth, and a pointer is fixed on the rim of the upper 
moving plinth, which vrill indicate the bearings of the sail 
and vane to the course or position of the ship at the time 
of observation. 

By means of this instrument the navigator will be 
enabled to ascertain by inspection the general direction and 
pressure of the appaxent wind, and its angular relation to the 
ship's course. 

From these data he would be enabled to calculate the 
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force, Telocity, and direction of the true wind, and this not 
by any complex nnmerical method, bat by easy geometric or 
graphic means. 

When observing, the instrument will be turned round so 
that the sail lies facing the apparent wind, as indicated by 
the direction of the vane, and then the pounds pressure 
can be read off, the velocity of the wind, and the angle 
forwards contained between the wind direction and the ship's 
course. 

A parallelogram of these compound forces can then be 
drawn, in which the diagonal will represent the apparent 
velocity in miles per hour, and one side the rate of the skip^s 
sailing in miles per hour. The containing angle between 
these two is obtained from the dial of degrees, and the third 
or resvlimg side will indicate approximately the direction and 
velocity in miles per hour of the true wind. 

Take the instance of a steamer going at the rate of seven- 
teen miles per hour, with the apparent umd on the right 
fore quadrant, at an angle of 46'' with the ship^s comse 
forward, and shewing a pressure of three pounds or twenty- 
four miles per hour velocity. Then the triangle so projected 
would be completed by drawing the third side between the 
two given points, which would be found on measurement to 
be seventeen miles also, which would indicate the velocity of 
the true wind, and its pressure would be about one-and-a- 
half pounds per square foot, and its direction just abeam, or 
90°. 

Again, suppose the steamer to be going fifteen miles per 
hour, with the apparent wind in the fore right quadrant, at 
an angle of 67^* with ship's course forward, and shewing a 
pressure of three-quarters of a pound per square foot, or 
11*26 miles velocity per hour. Then the triangle would be 
completed by joining these two points by a third side, which 
on measurement wduld be found to indicate j^een miles, or 
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one-and-a-qnarter pannds of pressure, and 45° aft, for the 
elements of the true wind. 

A farther practical point that wili be indicated by the use 
of the gauge, will be the measure of ths resistance snetained 
by the ship in passing through the air on the aurface of the 
water. The pressure in pounds per square foot, multiplied 
into the number of square feet in the area of the seetion of 
the ship, corresponding to the plane of the sail, would give 
the total resistance of the air to the motion of the vessel. 
Say that the section above water line was 30 feet broad by 
14 feet deep, or 420 square feet, then the pressure of air 
resistance would be, at 4 pounds per square foot, equal to 
1,680 pounds, against velocity of air or wind ahead of 28 
miles an hour. 

It may be added that the instrument has been experi- 
mented on during a voyage from Liverpool to Brazil and 
back, and is spoken of by the captain of the ship as having 
answered perfectly; and I have also used it myself in 
the steamer plying between London and Leith with satis- 
faction and interest. The pressures indicated by the gauge 
do not appear to have been as high as might have been 
expected, and on these voyages seldom rose above 4 pounds 
to the square foot, so that for ordinary purposes a range of 
scale of 10 pounds to the square foot would be sufficient for 
moderate or fair weather. 
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COMMUNISM, ANCIENT AND MODERN. 
By H. LONGUET-HIGGINS. 

Thb history of human progress is in a great measure the 
history of the rise of new ideas, and certain it is that every 
great social change, and every great change of belief, has 
been preceded by a change in the opinions and modes of 
thinking current among the masses. Hence especial inte- 
rest and importance attach to that tendency of thought or 
opinion called Socialistic or Communistic, which of late 
years has increased greatly in strength, especially upon the 
continent. Socialism is far more modem than Communism, 
using the latter term in its widest sense, and a Socialiit 
is properly one who would comptUsorily modify the present 
distribution of property through the intervention of the State. 
But the terms Communism and Socialism are often used 
synonymously; their origin is uncertain,* and it is very diffi- 
cult to find a satisfactory and universally accepted definition 
of either word. Communism, in its widest sense, includes 
Socialism, and embraces all schemes having for their basis 
the total abolition, or greater or less modification, of the prin- 
ciple of private property with a view to the common welfare. 
The great political importance of Communism and Socialism 
arises from their calling in question the fundamental insti- 
tution of private property, upon which the fabric of modem 
European society and civilisation has been reared. Hence 
they demand the most serious attention alike of the philo- 
sopher, the philanthropist, and the politician. And the 

* But see Mill's Political Economy i Book II, oh. i, s. 2, where it is 
said that the word Socialism originated among the English Oommnnists. 
It has, however, been ascribed to Louis Beyband. 
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importance of the antject seems increaBed when we remem- 
ber how very small a share definite argaments have in 
determining both national and individnal opinionB. Most 
men arrive at their opinions, even their most cherished ones, 
by far other processes than that of reasoning. Barely do we 
recognise how mnch we are intellcotaally bound by ancient 
or modern Authority,* hereditary opinions, and our feelings. 

The rise of each commnnistic scheme or system is 
tmdonhtedly to he traced to the general social and intellec- 
tual conditions of the age which produced it, and these 
conditions again depend on those of the preceding ages. It 
is therefore proposed, so far as is possible in the limits of a 
short paper, to examine modern Communism or SociaUsm 
by the historical method, and inquire into its intellectual 
and social origin* 

To the great stream of commnniatie thought two main 
classes of ideas have contributed, the on© political, the other 
religions or legal. And it will be seen that both have, 
though from different caoBes, been deeply imbued with the 
great principle of equality^ which has in all ages exercised 
so profound an influence over human thought. 

Communism and Politics, 

Plato's Republic contains the most celebrated ancient 
commoniBtic scheme. It is purely political, and its author 
belonged to a nation where the life of the citiien was chiefly 
devoted to the service of the state. 

In modern times, the chief political schemes are those of 
St. Simon and Fourier, which arose out of the French 
Revolution, and were taken up in this country by Robert 
Owen and his followers. Their intellectual origin is doe 
to the influence of the writings of Rousseau, which did so 

• See Sir George Cornewall Lewis's work, The Injivenee of Auihorit^ in 
MatttTM of Opinion, 
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mnoh to hasten the coming of the Bevolntion. BonsseaUy 
as is well known, laid down the theory of man in a supposed 
state of nature, irrespeotive^ of all history, and he believed 
that a social order could be evolved from this state of nature. 
Sir Henry Maine has well shewn ^ how this political idea 
of a state of nature arose from a misapplication by the 
French lawyers of the old Roman so-called Law of Nature, 
which declared that all men are (that is, in the eye of the 
law) equal. For this the French jurists substituted the 
proposition that all men are born equal, and therefore ou^ht 
to be equal. This principle of the fundamental equality 
of men was adopted in the American Declaration of Inde- 
pendence, and has thus already exercised, and will probably 
in the future continue to exercise, great influence on political 
and social ideas. 

Thb Sooial Influenob of Religion. 

Very great has been the influence of religious and legal 
ideas upon the social development of the progressive races. 
The non-progressiveness of the greater portion of mankind 
is owing, in a great measure, to a bondage, to ancient legal 
and religious systems. Law and Religion were originally 
united, and it is only among those races where Law has 
been gradually disentangled from Religion that there has 
been any material progress in civilisation ; for Law is far 
less rigid and more capable of modification than a religious 
system. Literature — or, rather, a superstitious reverence 
for ancient books, texts, words, and even single letters — 
has aided very largely in preserving the rigidity of ancient 
religious systems, and, though in a less degree, of legal 
systems also. The Chinese and Mahommedans have from 
this cause remained in intellectual bondage for centuries. 
We are now, however, concerned with the progressive races 

* Aneient Law, pp. 98, 94. 
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ooly, and especially with ancient and modem ideas and 
opinions respecting Persons and Property. 

First, then, as regards persons. Ancient law took little 
or no acGOant of indiYidaala as snch ; the unit of society 
known to ancient law was the Family^ 

Much of the influence which gradually led to the eman- 
cipation of the Individual and individual property was due 
to the influence of religious ideas* The Church has in aU 
ages had much to do with property, and, especially in 
Europe, with the distribution of property upon a man's 
death. In ancient days, many of the heathen temples pos- 
sessed the privilege of preserving and registering wills ; 
to this privilege the Christian church succeeded, and it is 
but twenty-five years ago that the ancient eccleBiastical 
jurisdiction in this country over wills and adminiBtrations 
was abolished. The Church was, perhaps, not altogether 
disinterested in this custody of wills and testaments, as th© 
priesthood in all ages and countries have taught the laity that 
the road to future happiness is paved with donations and 
bequests to the Church, On the other hand, the ChristiaB 
church has ever been the guardian and asserter of the claims 
of the Widow, The Church was also the chief means of intro- 
ducing the power of disposition by Will into the laws of 
Western Europe, thus taking one of the most important steps 
in the gradual formation of individual property; for the power 
of willing necessarily imphea the existence of individual 
private property. The Church has, therefore, always been 
adverse to the ancient joint forms of ownership*! Christianity 
had also in another way a great share in the gradual rise to 
importance of the Individual. Ancient morality was exclu- 
sively national; that is to say, the welfare of the State was 



* Maine^ Ancient Law^ p. S€8. 
Maiii9i Earljf Mutorif of Inwtitutionit p. 104 ; Marly Law and Cutt&m^ 
p. SB. 
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the nltimate end in view.* This was particularly so in ancient 
Greece, and the same thing is seen in the system of Gonfu- 
cins, where the welfare of the State is the supreme end to be 
attained by individual rectitude. Again^-as ancient societies 
were unable to conceive of the Individual as a separate social 
unit, they confounded the morality of the individual with that 
of his family or tribe, who were held responsible for his acts, 
and the sin of a criminal was considered to be visited upon 
his posterity. Christianity reformed this idea, and by its 
teaching of individual immortality gave a great impulse to the 
importance attached to each individual life. We see the same 
progress from Nationality to Individuality in the evolution of 
the great religions, a purely national religion being generally 
succeeded and reformed by one in which the ideal personal 
element (marking the growth of morality) predominated. So 
we find Brahmanism succeeded by Buddhism, and Judaism 
by Christianity and Mahometanism. And in each case we 
find that the reforming religion is strongly missionary, or 
proselytising in character, this arising from the religion 
having burst the bonds of a narrow nationalism and having 
recognised the necessity for an universal faith. 

The social teaching of Beligion is eminently communistic 
in character. Each of the two greatest religious systems the 
world has seen — Christianity and Buddhism — ^has taught 
men that a spirit of universal brotherhood and charity is to be 
aimed at; that competition is an evil, and that poverty rather 
than wealth is acceptable in the sight of heaven. This 
teaching of these two vast systems of religious thought is, 
of course, intimately connected with the great principle of 
Asceticism which underlies it, and which has had so pro- 
found an influence on the progress of thought. The com- 
munistic societies and schemes arising from Christianity are 
* Ece$ Hotnot p. 125. 
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very nnmerone ; among them may be named the early OhriB- 
tians, the monastic orders, the Moravian Brethren, and many 
of the modem American commnnistie bodies.* They differ 
from political communistic societies in being voluntary in 
character. 

Keligious ideal schemes of society have also been very 
oumerous, from the Civitm Dei of St, Augustine onwards i 
but, unlike the modern political schemes above mentioned, 
they have had little or no influence on the thought of the 
present generation. 

Political Evolution. 
Much light ia thrown upon the origin of Communism 
and its place in the history of opinions, by a consideration 
of two great lines along which the development of the 
European nations appear to have proceeded; the one political, 
the other sooiaL Let us first take the course of political 
development. The earliest tie which appears to have held 
men together would appear to have been that of Kinship, 
which gradually, as a tribe settled down in a country, became 
exchanged for a Urntorial bond arising from several famiHes 
or tribes occupying the same area of land. The idea of 
Sovereignty is, in like manner, first personal and then terri- 
torial; the idea of a King changing from that of a personal 
leader or chief to that of a territorial ruler — as we see in the 
case of King of the French becoming King of France, The 
influence of the land in both cases is evident. We find, 
however, that the development of the idea of a State followed 
a different course among the Greeks and Italians on the one 
hand, and the Teutonic nations on the other. Among the 
Greeks the highest poHtieal idea of a State was that of an 
independent and ruling City or cities ; and the Greeks never 

* Foi a bdef but interesting aeooimt of ih^se raligioui Booietieii aee a 
nttl© book entitled Socialum and Cammuniamt by M< Kanfmann (S.P.O.K., 
1683). 
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became a Nation in onr modern sense of the word. The 
same may be said of the Romans. But among the Teutonic 
nations, who have been influenced in a far greater degree 
by territorial ide^ts, the development has been from tribes 
into a Nation, which is a far more permanent form of a 
State.* The political pulse beats quicker, and political life 
is more brilliant but more shortlived, when a City is the 
chief political idea of the State. This is why we might 
expect to find new political and social ideas developed 
earlier in Paris than in any other city in modem times, 
for the French metropolis is remarkable for its independence 
of and non-sympathy with the provinces. To the student of 
political history from a social point of view Paris is, next to 
Athens and Some, the most interesting city in the world, 
and to such a student the most striking feature in its recent 
history is the so-called Bevolution of the Commune in 1870. 
This, it should be remarked, had nothing to do with Com- 
munism. The Bevolution of the Commune was a protest 
against over-centralisation of government. The great prin- 
ciple of decentralisation is that a political society should be 
based on smaller units, without destroying the cohesion which 
holds them together as a nation. It is simply carrying out, 
in the political organisation of Society, the great law of the 
emancipation of the Individual and individual rights, which 
the history of the Family and of Ownership has ever exhi- 
bited. We have in this country been gradually carrying out 
the principle in the increased facilities for local government, 
and no political principle is of greater importance to Western 
Europe. For in each Teutonic nation the cities have gradu- 
ally risen to great importance ; and if the modern system of 
national states is to be permanent, the principle of decentral- 
isation of government must be largely extended. As with 
individuals, so with cities, counties, and colonies, their 
* Freeman, Comparative Politieit leot. iii. 



984 



COMMUNISM, ANOIENT AND MODBEN, 



indmdnality moBt be cherished and eneauraged, and gavern- 
ment from a distance avoided sb far as poBsible. In other 
words, a wisely limited form of home-rule for intemal affairs 
is the best waj of cementing and fostering a sense of political 
union < And where peoples, united under the same sceptre, 
are not only geographically separated, but are of different 
races, it is especially necessary to enforce this principle. 

The fact that a Teutonic Nation is, through decentralisa- 
tion, capable of combining, or rather absorbing, into itself 
the brilliant City constitution of ancient Greek and Roman 
civilisation, justifies the brightest hopes for the stability of 
modern States, The gradual development of local govern- 
ment simply carries out in States that law of evolution, which 
in social life has gradaally disintegrated the Individual &om 
the Family, We may, therefore, look forward to a great 
extension of the principle. And French Communalism (as 
distinguished from Communism) is, as we have seen, the 
struggle to obtain freedom in France for the application of 
decentralisation.* 

SOOIAL EVOLUTIOK. 

Another great line along which the evolution of human 
society has proceeded is the social^ and this in a great 
measure depends upon the development of ideas with respect 
to Ownership. And most important of all is the history of 
the idea that there could be absolute ownership of a person. 
The most remarkable instances of the gradual emancipation 
of the Individual from the ancient bonds of the Family, are 
the eases of the Slave and the Married Woman. In primitive 
society, individual life had not that sacredness which it 
afterwards acquired; the father was absolute owner of the 
persons of his wife, children, and slaves, and among both our 

* Bes an article by Firaderio HomBou on The RevolutiQn of th^ Com- 
mune, — Fortnightly Eeview^ 1871. 
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Teutonic ancestors and the ancient Romans it was for the 
fiather to say whether a newborn child should be brought up 
or exposed. That is to say, dbsohite property in persons was 
allowed. Again, it is little recognised how greatly the pro- 
gress of ciTilisation is marked by the social and intellectual 
estimation in which women are held. The Christian church, 
to its lasting honour, has eyer been most jealous in pro- 
tecting the property of the Wife; but it has remained for this 
century to see not only the final renunciation of the principle 
of slavery, or absolute property in persons, but also the com- 
plete recognition of the proprietary independence of married 
women. It is now (February, 1884,) but little more than a 
year since the long history pf the property of the Wife has 
ended in the complete assertion by the English legislature of 
her independent rights ; and it is noteworthy that this has 
been contemporaneous with the wonderful change that the 
last twenty years has seen with respect to the recognition 
of the intellectual rights of women. Their political rights 
will, perhaps, be the last to be acknowledged. 

Anoient and Modebn Views of Life. 

Socialism also arises out of the modem social or indus- 
trial view of life, which has succeeded to the medisBval 
ascetic view, which latter again divides modem civilisation 
from the greatest civilisation of ancient times — the Greek. 
In Greece, the welfare of the State being the supreme object, 
the view of life was political, and the ideal which the Greek 
set before him was fitness or beauty, especially physical and 
intellectual beauty. Hence sculpture and architecture, con- 
cemed chiefly with public buildings, reached a perfection 
they have never since attained. In medisBval times, the 
present life was considered as almost insignificant in com- 
parison to the next. Hence the spiritual welfare of the 
Individual became the highest ideal of life, a sour, selfish 
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asceticism spread over Christendom, and tbe aatnral and 
healthy love of physical beauty was repressed as an evil 
thing. Modem life is essentially social and industrial, and 
Political Economy J the scientific expression of the modem 
indastrial philosophyj represents the extreme negation of 
Asceticism, the watchword of the latter being mortification, 
that of the former, development.* 

The history of Property shews a corresponding evolution 
of the rights of individual private ownership, property 
having been originally held in common by the tribe or 
family. In the department of thought, too, we can trace 
a slow transition from collective bondage to ancient Antho* 
rity to individual intellectual freedom of inquiry and belief. 

Mr. Herbert Spencer traces three great stages in political 
development — first, the early stage, when the welfare of 
the state or social group is the supreme primary object; 
secondly, the stage when, the society having grown strong 
and well knit together, the furtherance of individual welfare 
is the chief aim; lastly, the stage when, individual rights 
and welfare being fully established, the higher moral view of 
Bociul welfare becomes uppermost. + In this last stage it is 
seen that voluntary (observe, not enforced) co-operation, for 
the benefit of all, is the highest aim of social life. And 
then, and not till then, does a higher and nobler idea of 
Property arise, namely, iJaat of a trust for the benefit of all, + 
But at the same time, the old notions about the natural 
equality of men spring up with increased vigour* Let us 
see what modern science has to say upon this point. 

Socialism akd Soienoe. 

Modem science teaches us that inequality is inefi'aeeably 

stamped upon men, and that Competition, which socialists so 

* Leoky, The Eue and Ififittence of Rationalism^ ?oL lip pi SGS. 

f The Data of Ethics ^ p. 14S. 

\ Shdldon AmoB^ The Science of Law, p, 1£8. 
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bitterly denonncey is one of the great laws of hnman as of 
other life. The testimony of the modem science of Biology 
is clear on this point, and another department of modem 
science. Political Economy, teaches as the same thing; for 
most, if not all, economists admit and assert that competi- 
tion is the cause of all social progress, and that the great 
incentive to labour and economy is individual interest. 

The fundamental idea of Socialism is to reduce the pre- 
sent inequalities in the distribution of wealth, and the cry 
of the socialist is that the inequality is ever increasing — 
that the rich are growing richer and fewer, the middle class 
poorer and fewer, and the poorer classes still poorer and 
more numerous. What is the reply of Social Science, 
through her handmaiden — statistics? The income-tax re- 
tums for the last forty years go to shew that the rich are 
growing poorer and more numerous, the middle classes 
richer and much more numerous, and the poor, in propor- 
tion, at once less numerous and very much richer.* And 
the President of the London Statistical Society, in a recent 
address, t gives a most interesting set of statistics connected 
with this subject. Let us hear and mark well the con- 
clusion he arrives at from the figures : ** We find undoubt- 
edly that in longer life, in increased consumption of the 
chief commodities they use, in better education, in greater 
freedom from crime and pauperism, and in increased sav- 
ings, the masses of the people are better, immensely better, 
than they were fifty years ago." 

Wht havb Communistic and Socialistic Schemes of 
Society hithebto Failed? 

Science also enables us to answer this question. It is 

* Bee an article in the Edinburgh Eeview for January, 1884. 
j The Progreis of the Working Ckuiei in the last Half • Century: 
Inangnral Address, by Robert Giffen. London : G. Bell and Sons, 1884. 
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because they have not obserred one or other of the great 
laws of hnman nature or social evoltitioB. 

(1.) The religiotiB commonistlc Boeieties have failed 
hecanse they are foooded on the ascetic view of human 
life, and (in many instanceB) encourage celibacy, both being 
contrary to the law of social development. Also, becanfie 
they do not respect at pll, or too greatly interfere with, the 
great law of the evolation of individtial property from joint 
property, and the law of Competition » 

(2.) The political commtinistic schemeB have alBo failed 
hecanse they too have tranBgressed the two last-named laws. 
The great Continental scheme for the compulsory sub- 
diviiioB of landed property on the owner's death ia founded 
on false principles. On the one hand, it tends to check the 
natural and healthy growth of population, and is therefore 
contrary to one law of social development ; on the other, it 
restrains that freedom of testamentary power which marks 
the complete emergence of individual ownership from joint 
property, and therefore ofTende against tho above-mentioned 
law of property-evolution. 



SOOIALISM AND SoCIilj EeFOEM. 

May we not, from the foregoing, gather some hints for the 
progress of that true and beneficent Social Reform which has 
done and is, happily, doing so much to prevent the demon of 
Continental Socialism &om crossing to our shores and stalk- 
ing abroad in our land 7 

Social Reform, guided in its footsteps by Science and the 
modern Comparative and historical method of inquiry, will 
respect and guard to the utmost the rights of private indi- 
vidual ownership, including the full power of testamentary 
disposition- It therefore will not seek to better the masses 
by such schemes for the diffusion of landed wealth as, in 
England, the so-called "land-nationalisation,*' or the Conti- 
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nental plan of compulsory diyision of land on the owner's 
death, both of which, as we have seen, offend against the 
laws of social and proprietary evolntion. Bnt it will strive 
by every legitimate means to promote the welfare of every 
member of the commnnity, and especially, by means of 
compulsory education, to give to every individual an equal 
chance of bettering Idmself, recognising that the reform 
must be from within. For universal education, by raising the 
condition of the masses, will materially aid in that diffusion 
and comparative equalisation of wealth which, as we have 
seen, is actually in progress. True social reform looks for- 
ward to a great extension of the principle of Co-operation, 
and of those voluntary co-operative societies and schemes 
which have already borne such good fruit in England, 
France and Germany. Also to a still further extension of 
the spirit of brotherly love and help, as manifested not 
only in co-operative schemes, but also in philanthropic 
institations, such as hospitals, free libraries, and public 
parks. It believes not in any sudden change, but in that 
gradual but sure amelioration of the state of the law and 
the condition of the people which is step by step, here a 
little and there a little, removing those just grounds of com- 
plaint which still remain. And it relies on an ever increas- 
ing practical sympathy among the upper classes with the 
condition and wants of the masses. 

In the domain of politics, the great principles of decen- 
tralisation and local self-government should be fostered and 
carried out, so far as this can be done without weakening 
the sense of national unity. ''The welfare of the State is 
best consulted by the increase and free use of the forces of 
the Individual, and the removal of whatever has hitherto 
hindered the Individual from obtaining that degree of well- 
being which he was capable of reaching by exertions accord- 
ing to the best of his ability." Social Beform holds that 
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this great principle applies not only to individoal persons, 
but to political units, such as tha city, the county, and the 
township, and still more so to indmdnal couiitries united 
under the same government. It will leave as much ae pos- 
sible to be effected by tha great inflnence of public opinion 
and the spirit of private enterprise and philanthropy, believ- 
ing, with Mr, Herbert Spencer, that over-legislation is a bad 
thing. 

Lastly, in the present infancy of International CiviliBa- 
tion, we hail with joy the ever-increasing respect among 
nations for the sacredness of the individual rights and pro- 
perty of each other. For this is a sore sign of a growing 
sense that nations are indeed brothers under one All- Father ^ 
which justifies the brightest hopes for the future of mankind. 
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REMARKS ON THE FLORA AND FAUNA OF 

OCEANIC ISLES. 

By R. J. HARVEY GIBSON, M.A. 

It is only within very recent years that the subject of the 
distribation of plants and animals on the globe has attained 
to anything like scientific importance. It is trae that 
naturalists were more or less acquainted with the ranges of 
the various organisms whose structure they studied, as a 
series of isolated facts ; but it was impossible for them to 
• make any generalisations on that knowledge until the true 
relationship of living things to each other and to their 
environment was clearly grasped. 

It was only after the hypothesis of Evolution was 
generally adopted that it became evident that, as Mr. 
Wallace expresses it, ''each animal could have come into 
existence only in some area where ancestral forms closely 
allied to it had already lived," so that '' a knowledge of the 
exact area occupied by a species or a group was as real a 
portion of its natural history, and of as much importance as 
its habits, its structure, or its affinities; and that we can 
never arrive at any trustworthy conclusions as to how the 
present state of the organic world was brought about, until 
we have ascertained with some accuracy the general laws of 
the distribution of living things over the earth's surface." 

It was equally necessary, however, that many doubtful 
points in geology should be cleared up, and especially that 
investigations should be made with regard to the alleged 
existence of continents, in past geological epochs, where now 
the earth's surface is covered by oceans many thousands of 
feet deep. 
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It ia unnecessary to reatata here In detail the important 
eoncluaions recently arrived at by geologiBta with regard to 
thiB latter qnestion, as a result of the investigationa of 
H.M-S. " Challenger," as well aa of a careful consideration 
of the strnctare of islands and of continental areas. While 
referring member a of the eociety who are interested in this 
subject to Dr, Archibald Geike*s address to the Eoyal 
Geographical Society (1879) for a summary of the facts on 
which the doctrine of the permanence of continents is based, 
I may be permitted to quote one or two sentences as stating 
briefly this all-important principle. 

Firstly- The present continents have retained the 
general position they now occupy since their original forma- 
tion; and although often partially submerged, they have- 
never at any time formed the floor of a deep ocean, 

** Among the thickest masses of sedimentary rock — 
those of the ancient Palreozoic systems '* — writes Dr, Geike, 
*' no features recur more continually than the alternations of 
different sediments, and surfaces of roek covered with well- 
preserved ripplemarks, trails and burrows of annelides, 
polygonal and irregular desiccation marks, like the cracks at 
the bottom of a sun-dried maddy pooh These phenomena 
un equivocally point to shallow and even littoral waters. 
They occur from bottom to top of deposits which reach a 
thickness of several thousands of feet. They can be inter- 
preted only in one way, viz*, that their deposition began in 
shallow water; that during their formation the area of 
deposit gradually subsided for thousands of feet ; yet that 
the rate of accumulation of sediment kept pace on the whole 
with this depression ■ and hence that the original shallow- 
water character of the deposits remainedj even after the 
original sea bottom had been buried under a vast mass of 
sedimentary matter, . . . , * In short, the more 
attentively the stratified rocks of the crust of the earth are 
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studied, the more striking becomes the absence of any 
deposits among them which can legitimately be considered 
those of a deep sea. They have all been deposited in 
comparatively shallow water." 

Gonversely, the areas now occupied by deep sea haye 
neyer existed as continents; in other words, the present 
ocean basins haye been permanent. Mr. John Murray and 
M. Benard, in a recent paper before the Royal Society of 
Edinburgh, dealing with the deep-sea deposits collected by 
the "Challenger," conclude as follows: — "We have said that 
the debris carried away from the land accumulates at the 
bottom of the sea before reaching the abysmal regions of the 
ocean. It is only in exceptional cases that the finest 
terrigenous materials are transported several hundred miles 
from the shores. In place of layers formed of pebbles and 
clastic elements with grains of considerable dimensions, 
which play so large a part in the composition of emerged 
lands, the great areas of the ocean's basins are covered by 
the microscopic remains of pelagic organisms, or by the 
deposits coming from the alteration of volcanic products. 
The distinctive elements are, properly speaking, wanting in 

the great depths far distant from the coasts 

If it can be proved" (and the authors assert that it can, 
with the approbation of the leading geologists of the pre- 
sent day), "that in the sedimentary strata the pelagic 
sediments are not represented, it follows that deep and 
extended oceans like those at present existing cannot 
formerly have occupied the areas of the present continents, 
and, as a corollary, the great lines of the ocean basins and 
continents must have been marked out from the earliest 
geological ages." 

Turning now to the subject of distribution, we find that 
it has two chief aspects— a statical aspect, in which the 
present distribution of plants and animals on the globe is 
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considered, and a dynamieal aspect, where the canses which 
have broaght about that diBtribution form the subject of 
enquiry. 

The laws which govern the distribntion of life on con- 
tinents are naturally different in some respects from those 
specially applicable to the diBtribution of life on islandB. It 
ia with the latter that we are chie^y concerned, 

Following Mr» Wallace, in his recent work on Island 
Lifet w© may classify islands as being either continental or 
oceanic, according as they have been separated from conti- 
nents of which they are but detached fragments, or have 
originated in the ocean, and never formed part of a continent 
or any large mass of land. It will be necessary to indicate 
the leading points in which a truly continental differs from a 
truly oceanic island, 

FitBt, as to geological structure ; continental islands 
are found to be always composed of stratified rocks of 
tertiary and secondary, and often of primary age, and 
exhibit formations which are identical with or have a strong 
resemblance to those of the neighbouring mainland, which, 
as a rule, is never far distant ; on the other hand, 
oceanic islands, are generally at a gi-eat distance from 
a continent, and are always of a volcanic or coralline 
formation. Further, with regard to the surrounding ocean; 
that intervening between continental islands and the con- 
tinent is shallow and narrow, while that separating oceanic 
islands from the continent is always profoundly deep and 
wide. 

Devoting our attention then specially to oceanic islands^ 
we find that they possess certain well-marked peculiarities in 
relation to their flora and fauna. The number of speciea 
and genera they contain is always much smaller than one 
finds on a continent ; the species and genera are usually well 
defined and limited in range, often indeed occurring nowhere 
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else on the globe, whilst their relationships with those on the 
nearest continent are often exceedingly cnrions. 

I have endeavoured in the following remarks to som- 
marise briefly the facts known with regard to the causes 
which have brought about the present distribution of life on 
the AforeSy which form perhaps the most interesting group 
of those islands entitled to the term oceanic, and haye 
endeayoared to estimate the comparatiye influence the 
several causes haye had in producing the anomalous flora 
and fauna of these islands. At some future time I hope to 
lay before the Society some further remarks relative to the 
origin of the flora and fauna of the Galapagos, S. Helena 
and other isolated peaks in the great oceans. 

The group of the Azores, or Western Islands, lies between 
25° and 80-15" west longitude, and between 86-5° and 89-4" 
north latitude. The islands are nine in number, and are 
divided into three groups— an eastern, a central, and a 
western. The eastern, which is 16° west of the coast of 
Portugal, consists of two islands — the larger S. Michael, the 
smaller S. Mary. 

Terceira, Graciosa, S. George, Pico and Fayal form the 
central group ; whilst the small islets of Flores and Coryo 
form the westerly division. In the aggregate they comprise 
an area of about 1,000 square miles, and contained a popu- 
lation in 1872 roughly estimated at 270,000. As might be 
inferred from the density of the population, the climate is 
healthy and the soil fertile. The coasts are steep and 
rugged, and the interior of the islands mountainous and 
wild — Pico, the highest summit, being 7,600 feet in 
height. 

It is more important, howeyer, at present to note the 
features which entitle these islands to be classed as oceanic. 

1. They are far from any continent, the nearest point 
of the European mainland being about 900 miles distant 
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from S. Michael, while Flores is rather more than 1,200 
miles from the coast of Newfoundland. 

2. The ocean between them and the nearest continent is 
enormously deep, the soundings taken by H.M.S- Challenger 
varying from 2,000 to 2,800 fathoms. 

8. They are almost entirely volcanic, the only stratified 
rocks being a salt water shell bed, belonging to upper 
miocene times, which occurs in S. Mary only. Volcanoes 
are extremely numerous, and the general appearance of 
the country is that of the district of Auvergne in central 
France. Hot springs and other evidences of the volcanic 
nature of the islands are abundant, and severe earthquakes 
are frequent. Pico is said to be still eruptive. Small 
islands often appear off shore, as, for example, in 1638, in 
1720, and 1787, in which last eighteen small islets rose 
near S. George. So late as 1811 the island of Sabrina 
rose off S. Michael. The soil is formed by the disintegra- 
tion of volcanic rocks, and is extremely favourable for the 
rapid growth of vegetation. The surface of lavas thrown 
out in 1672, 1718, and 1722 is now covered with cornfields. 

4. The flora and fauna are peculiar, for whilst they 
present a characteristic absence of higher vertebrates, they 
show at the same time a very striking resemblance, both 
in plants and animals, to the forms at present inhabiting 
Europe. 

The following is an abstract of the zoological and 
botanical characters of the islands. 

First, as regards their fauna. 

1. Only seven mammals are found wild, and these are 
all European. They consist of a species of rabbit, two 
weasels and some rats and mice of species found abundantly 
in Portugal. A bat^ vesperugo^ seems to be the only native 
mammal. 

2. The birds are much more numerous, 68 species 
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being founds 50 of which are identical with those on the 
European continent. 

8. Of reptiles^ the Afores may be said to be destitute, 
one snjall lizard onl; occurring in Graciosa, probably not a 
native. 

4. Amphibia are equally scarce, the only example being 
an eatable frog, which, although only recently introduced, is 
abundant in the central group. 

5. Fishes also are comparatively wanting. Some of the 
little lakes in the old craters swarm with goldfish, also a 
recent introduction, but they are almost the sole representa- 
tives of the fish tribe. A curious statement with reference 
to these goldfish is made by many of the writers on the 
Afores, namely, that they are so plentiful that one cannot put 
one's hand into the water without touching them ; and yet 
this statement is followed by another, that the goldfish die 
by thousands, and their dead bodies are thrown up on the 
shores all in a condition which plainly indicates that they 
have died of starvation, there being no food in these lakes 
for them. Their abundance under these circumstances 
would seem to be at least worthy of explanation. 

6. The total number of species of insects has been set 
down at 212 — 176 of which are European, the other 36 are 
not found in Europe but occur in the other Atlantic islands, 
with the exception of 14, which are peculiarly A9orean. 

7. The moUuscan fauna is decidedly poor. Out of 69 
species, 82 are peculiar to the A9ores. 

The flora of the A9ores has been estimated as con- 
sisting of 478 species, of which all save 40 are European. 

The question to be solved is. How came these plants and 
animals from the mainland to the islands, and how are we to 
account for these few exceptional forms found on the islands 
and nowhere else ? The explanatfon proposed by Forbes, 
was that the continent of Europe, in past ages, extended in a 



248 BEMABES ON THE FLORA AND 

south-westerly direction, so as to include the A§ores. The 
European character of the A9orean fauna and flora might 
thus easily be accounted for. After what has been stated 
with regard to the permanence of oceans and of continents, 
it is unnecessary to disprove the Forbesian hypothesis. 
What other agencies then have we left to account for the 
introduction of the present fauna and flora ? 

I think we may specify three : — 

I. Oceanic currents. 
n. Atmospheric currents. 
III. Human agency. 

I. What relationship do the A9ore8 bear to ocean cur- 
rents ? 

They are encircled by the south deflection of the Gulf 
Stream, after it has divided into the northern branch which 
does so much to make our climate tolerable, and the 
southern division which soon bends round again to form 
the north equatorial current. The speed of the Gulf Stream 
off the Afores is about ten to fifteen miles a day ; the speed 
increasing to one hundred miles a day, or six and a half feet 
a second, at the Strait of Florida. On an average the daily 
distance travelled is thirty miles, so that fifty or sixty days 
at the utmost would be taken by any given particle of water 
to travel from the coast of Florida. 

Now Darwin showed by a long series of experiments that 
seeds may be carried enormous distances by ocean currents. 
He found that seeds of many plants grew after a hundred 
days immersion in salt water, and concludes that on an 
average t\^ of the plants of any country could Jbe carried a 
thousand miles by sea to another country, and when stranded 
on a favourable spot would germinate. One would expect, 
therefore, to find that at least the western group of the 
A9ores should contain a number of American plants whose 
seeds had been so carried. The flora, however, includes 
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only five American plants altogether. That the Galf Stream 
does bring a number of American plants to the Azores is 
certain. Don Jos5 Canto, a wealthy Portuguese settler on 
S. Michael, states 'that he has observed twenty species of 
American plants fall on the beach, and snuff-boxes are sold 
by the natives which have been made out of seeds of 
American plants cast ashore. If so many species have been 
noted by one individual on the most easterly island, and if 
we remember that Flores is four hundred miles west of 
S. Michael, I think we may conclude that the scarcity of 
American plants is due not so much to the rarity with 
which they have been carried over the Atlantic hy the Gulf 
Stream, as to the unsuitahility of the soil, or the rugged 
character of the shore on which they have been cast. No 
doubt also the seeds of plants growing in the lands bordering 
that part of the American continent past which the Gulf 
Stream rushes, are not specially adapted to sustain without 
injury so long an immersion in salt water. 

Drift wood, also home along hy the current, would carry 
many seeds, and wood-eating insects or their larvsd. Indeed, 
instances are on record of West Indian seeds being cast 
ashore on the Hebrides and Shetland islands, which of 
course could not germinate in our climate. 

Carcases of birds are mentioned as being a means of 
conveyance of seeds for long distances by sea. Some seeds 
taken from the crops of birds which had been steeping in salt 
water for thirty days, Darwin found still to retain their 
power of germination. 

II. Next as to atmospheric currents, the Azores are 
said to be subject to two sets of winds, the E. and S.E. 
trades in summer, and the W. and S.W. return trades in 
winter. From an examination of various loghooks of vessels 
passing over the seas between the A9ores and the mainlands 
of Europe and Africa, I find that, taking an average of 
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several years, the direction of the winds was decidedly 
westerly, and all the heavy gales I noticed were W, or S.W. 
Even in summer, the winds seem to be as often west as 
east, and in no case did I notice, for the last few years at 
least, any strong gale from the east similar to the western 
hurricanes of winter. I draw attention to this, for I think 
too much stress has been laid upon the influence of N.E. 
gales by Mr, Wallace and others to account for the present 
distinctly European insect, bird, and plant population. 

In treating of the Azores in Island Life, Mr. Wallace 
writes : — " There is one conclusion to be drawn from the 
almost wholly European character of the A9orean fauna and 
flora which deserves special attention, namely, that the 
peopling of remote islands is not due so much to ordinary 
and normal as to extraordinary and exceptional causes. 
These islands lie in the course of the S.W. return trades 
and also of the Gulf Stream, and we should, therefore, 
naturally expect that American birds, insects, and plants 
would preponderate if they were conveyed by the regular 
winds and currents, which are both such as to prevent 
European species from reaching them. But the violent 
storms to which the A9ores are liable blow from all points of 
the compass ; and it is evidently to these, combined with the 
greater proximity and more favourable situation of the coasts 
of Europe and North Africa that the presence of a fauna and 
flora so decidedly European is to be traced." 

It is true that the A9ores are subject to violent storms, 
but these are for the most part local ; and it is obvious that a 
local hurricane could in no way assist the passage of any 
seed, bird, or insect from the European coast. Besides Mr. 
Wallace's deduction proves too much; for the "favourable 
situation of the coast of North Africa," combined with these 
tempests, even supposing the wind to be continuously 
easterly from the Coast of Africa to the Azores, a distance 
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of over a thousand miles, has sncceeded in introducing only 
one African plant, as shown by Mr. H. C. Watson's lists in 
Godman's History of the A gores, notwithstanding that the 
Canaries and Madeira might act as stepping-stones for their 
transit. 

Again, sixty-nine species of American birds are found in 
western Europe, which have, according to Darwin, probably 
been driven out to sea by some gale, and with the assistance 
of ships succeeded in crossing three thousand miles of ocean, 
and yet no European bird is found in America, save a few 
which haye entered by Iceland and Greenland. If, however, 
birds are able, with the assistance of vessels to get halfway 
across, i.e., to Flores, by means of hurricanes, it seems 
strange that they should not succeed in crossing entirely. 

m. Writers on the A5ore8 could scarcely help seeing 
that man had had an important share in introducing both 
plants and animals into these islands. I am disposed, how- 
ever, to lay far more stress on this factor than has hitherto 
been done. 

The Afores are mentioned by Edrisi and Yardi, two 
Arabian geographers; but, although marked in a map in 
1856, it was not till 1432 that Cabral, a Portuguese admiral, 
took possession of the island of S. Mary in the name of 
Portugal. All the islands were known by the year 1157, the 
term A9ores being then applied to them on account of the 
number of ''hawks" found on them. The first discoverers 
probably mistook the A^orean buzzard for an ** afor " or 
hawk. 

They were soon colonised by the Portuguese. An influx 
of Flemish settlers took. place in 1470, and from 1580 for 
sixty years the islands were under Spanish rule. Since then 
they have been a colony of Portugal, to which country alone 
the inhabitants were for many years compelled to confine 
their trade. 
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All the mammals, many of the hirds, the reptiles, amphi- 
bia and fish, have been directly brought into the islands by 
man; and a very large proportion of the insects, in fact, 
almost all the European forms are such as might easily be 
introduced in the ordinary traffic with the mainland. Four 
hundred out of the four hundred and eighty species of plants 
we have seen also belong to south-west Europe. We have 
further seen eyidence to prove how rapidly a soil is formed 
even upon recent lava beds, and how excellent that soil is. 
At the present moment plants from every quarter of the 
globe are artificially cultivated there. The climate is very 
mild ; the mean annual temperature being 68. 8"" F. When 
first discovered these islands were completely clothed with 
a native forest and underwood, but immediately on their 
colonisation, orange-trees were introduced from Portugal, 
and the cultivation of that fruit was carried on to such an 
extent, that in a very short space of time the whole of the 
native wood was exhausted to afford material for orange- 
boxes, and the space so cleared was covered with orange 
groves. So great was the scarcity of native timber and 
shrubs that the deficiency had to be supplied from Spain and 
Portugal, and shiploads of young trees were imported to 
afford protection to the more delicate orange-trees, and fur- 
nish wood for the manufacture of boxes. Knowing, from 
Mr. Darwin's patient researches, bow great a number of 
seeds and organisms may be borne from one country to 
another in little cakes of earth attached to a bird's foot, and 
carried in the cracks of floating timber, we cannot, I think, 
but admit that here we have the all-sufficient cause of the 
European character of the flora and fauna of the Azores ; and 
that it is to this fact and the subsequent limitation of trade 
to Portugal and its colonies (thus accounting for the pre- 
sence of one or two Brazilian species), and not to the 
exceptional gales or atmospheric currents that we must 
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attribute the peculiarities iu the distribution of life on these 
islands; while the absence of African forms is at once 
explained by the fact that no similar trade existed with that 
country. Further, the European character of the flora and 
fauna is now maintained by the constant traffic between the 
Continent and the islands in the transport of the fruit for 
which the Afores are so &mous. 

The gradation in number of the species from the eastern 
islands westwards, made so much of by many writers, may 
of course be explained by the fact that they were discovered 
in that order, and also the traffic is greatest with the more 
eastern islands; communication is only monthly, in fact, 
with Flores and Corvo, sometimes less frequently. 

In conclusion, I am inclined to think that the original life 
on these islands had probably a strong resemblance to that 
of America, although, perhaps, their recent origin, and the 
physical conditions then obtaining there, prevented that flora 
and fauna from being of any great extent. As glacial times 
arrived, not only would the American plants and animals, 
disappear, but, owing to the fact that the equatorial current 
would no longer split into two parts on the Cape of S. Boque, 
the Gulf Stream would cease to flow, and thus one important 
agency of American immigration would have been removed. 
Further, the icebergs which stranded on the Agorean shores, 
and which have now left as erratic boulders, 'Hhe large frag- 
ments of granite and other rocks, which do not occur in the 
Archipelago," no doubt, as Mr. Darwin says, ''partly stocked 
these islands with ice-borne seeds," which they had gathered 
in their northern and European homes, remnants of which, 
it is possible, may exist in the evergreens peculiar to the 
islands. On the recurrence of warm conditions and the 
return of the Gulf Stream, I think it more than likely that 
the fauna and flora partook again, at least partly, of an 
American character, and we have no evidence to prove that 
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it was not so, since no records are extant of the original 
nature of the flora and fauna when the A9ores were first 
discovered; and I further believe that this primitive life 
has been entirely obliterated^ partly, perhaps, by volcanic 
outbursts in the interior, but more especially by the intro- 
duction, as we have seen, of European plants and animals 
by human agency ; and that the ease with which these have 
established themselves explain why they are now so abun- 
dant, and why they have killed out the original population 
and any American forms that may have been, from time to 
time, washed ashore. 

I am indebted for much information to Mr. A. Hofifhung, 
of London, Mr. F. Hepburn, of Sutton, Surrey, and to Rev. 
C. Watson, of Cardross. I desire also to return my thanks 
to Mr. Alex. Sinclair, Liverpool manager of the African 
Steam Navigation Company, for permission to consult the 
logbooks of the steamers of that line. 



255 



THE REFORMATION IN ITS RELATION TO 

ENGLISH LITERATURE. 

By Rev. S. FLETCHER WILLIAMS. 

It is an alter mistake to suppose, as some modern historians 
do, that the English Reformation in the sixteenth century 
was a royal caprice, a political act, viewed with indiffer^ce 
by the nation. The English Reformation was the result of 
the convictions and deliberate resolutions of the wisest and 
best; it sprang from the influence of religious truth upon 
the consciences of men. Its opponents did not attribute it 
to political causes. They found martyrs ready in numbers 
to seal the truth with their blood long before Henry Yin 
gave his adherence to it ;. and they declared that the inexplic- 
able stubbornness of the Lollards, the Psalm-singers of old, 
had returned upon England with tenfold force. So far, 
indeed, was England from being the only nation which 
looked upon Church reforms with indifferent acquiescence, 
that nowhere can these reforms be proved to have met with 
more lively and general interest and sympathy. 

But while this is undoubtedly true, it must be under- 
stood with limitation. The heart of the nation was with the 
reform movement, but could do little more than beat in 
sympathy. Although the numbers and the influence of the 
middle-class greatly increased during this reign, yet its 
existence as a power in the State must be referred to a later 
period. By a rare combination of circumstances, however, 
we are enabled, at the Reformation, to trace the history of 
the masses in that of the kingly power ; and here we have 
the origin of that vulgar error of attributing solely to the 
kingly power the success of a movement which engaged the 
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attention of all classes alike. At that time the interests of 
the king and those of the people were singularly united. 
The wars of the Boses, succeeded by the cautious and pro- 
scriptive policy of Henry YU, had effectually broken the 
power of the nobility. The age of the king-makers, of all- 
powerful coalitions on the part of the aristocracy, had passed 
away for ever ; and the new element of democracy, destined 
one day to crush royal prerogative in England, was rising in 
the social world, fostered and patronised by royalty itself. 
Nearly all the acts of the Tudors, intentionally or not, had a 
tendency to develop this new power ; for the suppression of 
the great houses, by whatever means, became a traditional 
policy with them. Never were English sovereigns so abso- 
lute as from Henry Vlll down to Elizabeth; but then, it 
must be added, never were they so popular. Hence it will be 
seen that the Court fairly represents, on the whole, the 
activity of the nation at the time in question. And this idea 
must never desert us. I may add to the Court the Universi- 
ties, which were the scenes of strong reformatory agitation, 
and which witnessed the preaching of Latimer, the lectures 
of Sandford, and the disputations* of Cranmer. In the history 
of these centres of influence may be found the history of a 
movement which was almost simultaneous with the revival of 
learning, and always enlisted in its cause the most learned 
men, as well as the most honest thinkers. Nothing, in fact, 
is more noticeable in the Reformation than this, that the 
Reformers were all men of learning. The history, therefore, 
of learning at the time, and some estimate of its results, will 
claim our first attention. 

About fifty years before had occurred the catastrophe of 
the Turkish capture of Constantinople. That event scattered 
the whole Greek nation over Europe. Their noble literature, 
after an absence of about seven hundred years, thus suddenly 
re-appeared. It created everywhere new habits of thought. 
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and introdnced an unknown accuracy of expression. The 
inflnence of Greek was soon felt in England. Fox, the 
founder of Corpus-Christi College, and Wolsey, of Christ 
Church, instituted lectures in it. They were the first to 
break through the system which had confined the student to 
scholastic philosophy and the acquisition of a bald Latinity. 
Erasmus, on his first visit to England, at the close of the 
fifteenth century, met with a select circle of scholars devoted 
to the newly found language, — Grocyn, Linacre, Latimer, 
and, above all, Thomas More, of whose genius and acquire- 
ments he speaks in terms of friendly hyperbole. Already 
were the volumes of Plato unrolled; already was the cry 
Gracum est, legi non potest/ waxing fainter along the 
college cloisters, when the Beformation came on. Its first 
effects were not favourable to the study of the classics, which 
were abandoned for the time by both Romanists and Re- 
formers. 

Among the Romanists, Greek authors, and, I may say, 
the majority of Latin authors, lost the support of the higher 
clergy, and, with them, of the whole body of ecclesiastics. 
At first, Greek had received the enthusiastic support of the 
Pontiffs themselves, but it was soon perceived to lead to 
innovations in religious belief, in philosophy, and in politics, 
by no means consistent with the established order of things. 
Accordingly it encountered the most violent and universal 
opposition; and Orceculus iste, originally applied as an 
epithet of contempt to Erasmus, soon became synonymous 
with " heretic." 

On the other hand, while the Reformers adopted in 
theory what their adversaries rejected, their immediate 
attention was directed to patristic theology for a solution 
of the various questions at issue, and little leisure was left 
them for admiring the turn of a sentence, or the emphasis of 
a particle. They were, however, fully conscious of the 

s 
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importance of an accurate knowledge of Greek. Erasmus 
corrected numberless corruptions of doctrine by restoring the 
right reading of passages upon the authority of codices ; and 
Melanchthon declared that optimua gram/maticus optimus 
iheologus. Innumerable institutions were founded which 
insured the future cultivation of the language ; and the fact 
that many questions of religious belief were involved in a 
knowledge of it^ rendered the revival of learning in the 
sixteenth century far more extensive than it would have been 
had scholarship been merely a matter of taste. 

There were several men — Smith, Gheke, Haddon, 
Ascham, Udal, Lilly — who, although more or less actively 
engaged in the controversies of the day, achieved a simply 
literary reputation. These did their best to diffuse a love 
of philology among the students who attended their lectures; 
but, notwithstanding their efforts, the progress of that 
science and of ancient criticism, which has occupied almost 
exclusively the attention of modem scholars, was slow. The 
study of languages was seldom, in the sixteenth century, a 
primary object.^ Books were few, and, after the abolition of 
the monasteries, no public library of any magnitude appears 
to have existed. Hallam states that before 1660 only two 
books instrumental to the study of Greek appeared in Eng- 
land. Nor were these augmented at the end of the century, 
save by a few trifling publications, principally on grammar. 
In Latin, we meet with no work more than rudimentary. 
The only one that has at all maintained its ground is Lilly's 
school-famed Latin grammar, to which Wolsey himself con- 
descended to write a preface. The editions of Latin classics 
published in the realm scarcely amounted to a dozen. 

But we should arrive at a conclusion rather below the 
truth, were we to form our estimate of the state of classical 
literature from the number and the quality of the books pub- 
lished. There were many men not unacquainted with Greek, 
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for instance, who did not devote themselves to criticism or 
philology. Such were Pace, Tnnstall, Gardiner, and Tyndale. 
The editions of Borne and Paris were eagerly sought after ; 
much learning was acquired and perfected by foreign travel ; 
and much was imported by the learned strangers who, 
headed by Erasmus, made England their home in the early 
part of the century. In the absence of proper aids, the culti^ 
vation of Greek must have been extremely arduous. It was, 
however, introduced into several of the public schools, and 
Hallam thus describes the process : — " The teacher provided 
himself with a lexicon, which was in common use among the 
pupils, and with one of the grammars published on the con- 
tinent, from which he gave oral lectures, portions of which 
were transcribed by each student. The books read in the 
lecture-room were probably copied out in the same manner, 
the abbreviations giving some facility to a cursive hand; and 
thus the deficiency of impressions was in some degree sup- 
plied, just as before the invention of printing." To this 
laborious process, doubtless, is owing that immense verbal 
memory which astonishes us in the great scholars of the 
sixteenth century, and in which they have never been 
equalled. A great amount of exact and curious information, 
too, was preserved in the adversaria, or " common-place 
books," which' it was the fashion among scholars of that day 
to keep. 

The Latin language, as written at this time, is far from 
presenting that high state of classical finish of which the 
productions of modern scholars furnish such exquisite speci- 
mens. It was then not so much an accomplishment as an 
indispensable acquirement — a spoken, a living language, 
subject to the fluctuations of colloquial use. In it were 
conducted the most important transactions ; in it were drawn 
up the most minute statistics. Therefore the classic purity, 
which it has since cost so much to preserve, was con- 
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taminated by barbarous phraseology and foreign idiom. 
The Italian mania of Ciceronianism, which has since been 
equalled, did not then obtain in England. Our Latinists 
seem to have considered the language as their own property, 
as a means by which they might express their thoughts to 
the greatest number of readers ; and, provided they attained 
their object, they cared little for Ciceronian phrase or 
rhythm. But there were two or three Englishmen who paid 
most scholarly attention to their Latin style, among whom 
must be counted foremost Sir John Gheke, who, indeed, took 
the lead in ^very branch of learning. The famous Latin 
orations of Walter Haddon are remarkable for a certain florid 
redundance belonging neither to the chaste Ciceronians of 
Italy, nor to the more original followers of Erasmus, but 
rather formed on the model of the later Romans. Ascham's 
Epistles — of which, as Public Orator of Cambridge, he wrote 
a vast number — are more favourable specimens of easy and 
fluent Latinity. The Latin poetry of this period was some- 
thing like that of Isaac Barrow, full of thought and force, 
but often execrable in prosody. It, as well as the prose, 
possesses that originality which is so killing to classic 
grace. 

The course of study pursued in the Universities may be 
understood from a letter of Ascham's to Cranmer : — "For 
oratory they plied Plato and Aristotle, from whose fountains 
among the Greeks prudence of speech might be fetched ; and 
to these, among the Latins, they added Cicero. They were 
versed also in Herodotus, Thucydides, and Zenophon — the 
three lights of chronology, truth, and Greek eloquence, and 
which brought also a great lustre upon their other studies. 
The Greek poets which they took delight in were Homer, 
Sophocles, and Euripides ; the one the fountain, the other 
two the streams, of all eloquence and learned poetry." 

Still, the state of the Universities does not always give 
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the trae criterion of the condition of learning. In the pre- 
sent case we must look for it to the Court. At that time 
great attention seems to have been paid to the education of 
Princes. In no respect was the wisdom of Henry YU, the 
English Solomon, more manifest than in the carefid training 
bestowed upon his children. Henry VIII, when quite a boy, 
had written a Latin letter to Erasmus, from his own resources 
and in his own handwriting. He was a diligent reader of 
Thomas, '' the angelical Doctor," and dared to enter the lists 
of controversy against Luther himself. And Henry took care 
that the benefits of education should be transmitted to his 
own children. Edward VI wrote Latin exercises and letters 
of such eloquence as to create suspicion among modem 
historians that he received tutorial aid in their composition. 
They argue a mind of great precocity in acquiring know- 
ledge, and a deeply reflective disposition. His interview 
with the celebrated Cardan, as related by that philosopher, is 
the testimony of a foreigner to the learning and intelligence 
of the English prince. Edward's sisters, the ladies Mary 
and Elizabeth, were of nearly equal attainments with him- 
self. Mary understood five languages — Latin, Greek, French, 
Italian, and Spanish; Elizabeth was even superior to her 
sister, and particularly eminent as a Grecian. Ascham has 
left a glowing account of her quickness and understanding ; 
and her learning must have been considerable as, when she 
was Queen, she harangued the Universities in Greek. Many 
other instances of learning among court ladies occur. Fore- 
most of the group stands the beautiful Lady Jane Grey, 
whose noble and gentle mind, rich accomplishments, and 
cruel fate make her one of the sorrows of history. The 
Countess of Pembroke read Pincer with Ascham; Lady 
Cecil and Lady Bussell were distinguished scholars; Anne, 
daughter of Sir Anthony Cook and mother of the great Lord 
Bacon, translated the Apology of Bishop Jewell from the 
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Latin, and the Sermons of Ochino from the Italian ; and her 
four sisters were as equally accomplished as herself.* 

The literary fame of Henry VTEI and his children ren- 
dered the Court at this time the audience chamber of the 
learned, both of England and the continent. Numbers of 
learned foreigners — ^the distressed in circumstances, the per- 
secuted for opinion — were attracted by it to the palace, there 
to be retained, or thence to be distributed over the country 
into situations where they might be of service to the republic 
of letters. Erasmus, the king of the schools, Peter Martyr, 
and Martin Bucer, men of European reputation ; Fagius 
and Tremellius, the greatest Hebraists of their time — all 
taught in our Universities. Ochino, Menius, Alexander, 
Jonas, Dryander, Lasco and Sleidan the historian, are among 
the names of those who thus found a home in England. ^ 
The famous Italian, Polydore Virgil, spent the greater part 
of a long life in the country which his history so unfairly 
traduces. Cranmer appears to have been the leading patron 
of these learned strangers. At his invitation they came, and 
he provided for them on their arrival. At one time he enter- 
tained seven of them together in his house. 

It is, in truth, scarcely possible to overrate the influence 
of the court upon both learning and literature. We must 
bear in mind what I have already stated of the pcypvlaHty of 
the Tudors. The court was, in fact, the reading public of 
the sixteenth century. Despotic in act, our sovereigns were 
still always ready to listen to the most liberal sentiments and 
theories. Erasmus, author of the Adages^ a work unsur- 
passed in the bitterness of its strictures upon kings by any 

* It was pre-eminently the age of learned ladies. Harrison says : — 
<< Truly it is a rare thing with us now to hear of a ooartier which hatli but 
his own language. And to say how many gentlewomen and ladies there are 
that, besides sound knowledge of the Greek and Latin tongues, are thereto 
no less skilful in Spanish, Italian, and French, or in some one of them, it 
resteth not in me.** 
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seditions modern print, was yet hononrably received by the 
tyrannical Henry VIll. Sir Thomas More, notwithstanding 
his bold censures in Utopia of the vices of power, was long 
one of the most favoured courtiers of his day. It was the 
delight of Edward VI to sit for hours listening to the long 
sermons of the Reformed Divines, who by no means confined 
their discourses to spiritual themes, but, like the prophets of 
old, took every occasion of inveighing against the political 
and social abuses of the age. It was not to Parliament, but 
to the king, that the people looked for the redress of their 
wrongs; and it was before the king that they laid their 
memorials. This reciprocal action of the Court and the 
people is most interesting and important. The Reformation 
appealed to the people, and the people made the Court 
become the means of verifying the enthusiastic aspirations 
kindled by the Reformation. The example of royalty infused 
into the nobility a love for literary pursuits which has seldom 
been equalled, and this made them the organs of the united 
will of both king and people. It would be impossible to 
mention all in the royal household or in Government offices 
who distinguished themselves by literary performances. 
Suffice it to say, that the continuous succession of English 
poets begins from Sir Thomas Wyatt, the Earl of Surrey, 
and Lord Vaux, that ''company of courtly makers;" and 
that the fathers of English prose are Sir Thomas More and 
Sir Thomas Elyot. And thus arose the majestic form of 
English literature, instinct with the life of the people, 
adorned and robed by the hands of nobles as to meet the 
eyes of kings. 

An important event in the history of learning in this 
country was the abolition of the monasteries. I shall not 
inquire whether this was an act of political wisdom or of 
arbitrary folly. I shall merely observe that there is indu- 
bitable evidence that, long before this time, the various 
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orders had lost their hold on the minds of the people, 
and that the measure was acquiesced in. Opinions, again, 
have heen divided as to its effects on classical learning. I 
cannot think, with some, that it was unfavourable ; nor do I 
anticipate that the more consistent opposers of the abolition 
of the monasteries will dispute this position. Monkish 
learning is not classical learning; and the presence of the 
one, so far from promoting the other, is a hindrance to it. 
Whatever classical learning might lose by the destruction of 
the monastic schools has been well compensated by the 
numerous foundations, in the reign of Edward YI, of free 
grammar schools, which may rank among the most beneficial 
institutions of any age or country, and which have been 
indicated by Coleridge as the great preservers of ''sound 
book-learnedness " and sober philosophy. 

A far more serious evil was the almost total destruction 
of the conventual libraries. This is lamented by contem- 
porary writers as altogether irreparable. Treasures were 
then ruthlessly wasted which far exceeded the Alexandrian 
Library in number and the Vatican in rarity. About the 
year 1550, the Council Book mentions the "purging" of 
the King's Library at Westminster from all superstitious 
books. A similar fate overtook the Oxford libraries the 
same year from the Bang's Visitors. Merton College suffered 
severely, a whole cartload of manuscripts being carried off 
and thrown away. Balliol, Exeter, Queen's and Lincoln 
were almost equal sharers in calamity. The barbarous 
process is thus described by Jeremy Collier: — "The books 
marked with red, or with a cross, were generally condemned, 
at a venture, for Popery; and where circles and other 
mathematical figures were found, they were looked upon 
as compositions of magic, and either torn or burnt. And 
thus an almost inestimable collection, both for number and 
value, was either seized by the Visitors and turned into 
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bonfires, or given to binders and tailors for the use of their 
trade."* 

No such fate conld be wrought by its opponents on what 
is familiar to us as at once infinitely the most valuable fruit 
of the revival of learning, and the first step of Church 
Reformation — I mean the Greek Testament of Erasmus. 
In taste, in wit, in learning, Erasmus stood high above his 
contemporaries ; and his Greek Testament is alone sufficient 
to place him in the foremost rank of the Reformers. In 
controversy, his name has been eclipsed by his bolder suc- 
cessors, but the results of that method of Scriptural study 
and interpretation which he inaugurated have been more 
lasting than those of controversy. I do not share in the 
futile regret that the Reformation did not take an Erasmian 
rather than a Lutheran character ; but I claim for Erasmus, 
for Golet, and for More that in the critical or historical study 
of the Scriptures which they promoted, in the emphasis with 
which they enforced the simple truths of practical Chris- 
tianity, in the opposition they gave, not only to past forms 
of scholasticism, but to the technical, argumentative and con- 
troversial spirit which underlay it, they set in motion forces 
which are not only not yet spent, but which have a greater 
part to play in the evolution of the theology of the future 
than ever before. If it were noble of Erasmus to produce a 
work which was a daring innovation, as well as a marvel of 
critical research for its time, it was no less noble to urge 

* Referring to the oheok given to the oaose of olassioal learning by the 
destmetion of Greek and Latin manosoripts from the conventnal libraries, 
Mr. Marsh says : — " This short interruption, so far from proving injorions 
to the improvement of the English language, was rather a benefit to it ; for 
it put a temporary stop to the influx of Latin words, which were threaten- 
ing to overwhelm the Anglo-Saxon Tocabnlary ; and before the study of 
Greek and Latin came again into vogue, English had gathered strength 
enough and received sufficient polish and culture to be able to sustain itself 
as a literary dialect against the encroachments of ancient or foreign philo- 
logies.'* — Origin and Hiitary of the Engliih Language, pp. 624-6. 
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what was then an even more daring innovation, and what 
demanded scarcely less critical knowledge. He pleaded that 
all classes might have the Scriptures within their reach. '' I 
wish/' he said, *' they were translated into all languages, so as 
to be read and understood, not only by the Scotch and Irish, 
but even by Saracens and Turks. I long for the day when 
the husbandman shall sing parts of them to himself as he 
follows the plough, when the weaver shall hum them to the 
tune of the shuttle, when the traveller shall while away with 
their stories the weariness of his journey."* The bold 
opinion of Erasmus was soon followed by its realisation. 
Nothing in the history of England is more affecting than 
the struggles and difficulties of William Tyndale, the poor 
scholar, during the prosecution of his great design. I 
cannot stay to trace it. I hold that it is mainly to the 
New Testament of Tyndale that the Reformation in England 
owed its universality and its living faith. 

* The New Testament of Erasmns crossed the channel from Basle in 
1516. It is not probable that the timid scholar foresaw all the incalculable 
consequences of his work. He had seized, as he thoaght, a favourable 
opportunity for quietly introducing an acceptable offering to the learned 
world. But immediately the work was in eyery hand. *' Men struggled to 
procure it, read it eagerly, and would even kiss it." NeTcr had any book 
produced so wide an agitation. Erasmus, seeing that a great work was to 
be done, had looked for the support of all who loved the Christian Church, 
and professed to be followers of its Founder. But traditionalism was 
stirred up from its lowest depths. He met with opposition and hatred 
from men of the old school, and especially from the monks and scholastic 
divines. To them the old Vulgate version was sacred, and Greek a heretical 
tongue. Regular and secular, in terror for their ancient common, vied in 
their attempts to arouse the populace against the great work : the priests 
thundered from their pulpits ; the monks went about " among susceptible 
women and credulous men.'' Erasmus stood aghast. *'Who,'* he cried, 
in despair, "could have foreseen this horrible tempest?" But his New 
Testament went through several large editions, and when, a few years 
after, the learned men of the Sorbonne at Paris complained of what they 
called its heresies, Erasmus was able to reply triumphantly, *<Tou are 
too late in your objections. You should have spoken sooner. It is now 
scattered over Europe by thousands of copies 1 " 
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DariDg his labours upon the New Testament Tyndale 
had the occasional assistance of Fryth, Bilney, and others 
eminent in the history of the times. His first edition 
appeared in 1626 ; and it was not till 1629, after he had 
already, with the aid of Lather's German version and the 
Volgate, begun upon the Old Testament, that he met with 
CSoverdale at Hamburg. The latter was a man of like 
spirit — ardent, faithful, and courageous. He had already 
been engaged in the same undertaking in England, under 
the patronage of Cromwell, who had a precious collection of 
the necessary books. The two Beformers agreed, after many 
conferences, to work separately, but to unite the result of 
their labours. In 1535 appeared Tyndale and Goverdale's 
Bible — the first complete version of the Scriptures into 
English, except the now obsolete one of Wyclifie. It is 
admirable for propriety, perspicuity, and accuracy, and it was 
closely followed in' the Authorised Version. Its literary 
efiects were as great as its spiritual. Like its successor, like 
every book which has obtained a universal circulation, it 
arrested and stamped into permanence the fleeting forms of 
spoken language.* 

And here I pause a minute to ask myself the question. 
What was the true literary tone of the Beformation? 
Hallam states (1) that the great religious schism absorbed 

* " Tyndale's translation of the New Testament is the most important 
philological monument of the first half of the sixteenth ceDtury, perhaps I 
should say of the whole period between Ghaucer and Shakespeare, both as 
a historical relic, and as having more than anything else contributed to 
shape and fix the sacred dialect, and establish the form which the Bible 
must permanently assume in an English dress. The best features of the 
translation of 1611 are derived from the version of Tyndale, and thus that 
remarkable work has exerted, directly and indirectly, a more powerful 
influence on the English language than any other single production 
between the ages of Bichard II and Queen Elizabeth."— G. P. Marsh, 
Leeturei on the Eng. Lan,» 4th edit., p. 118. See also Ibid., p. 171 
and p. 626. See the same author's Origin and Hiit, of the Bng, Lan., 
p. 605. 
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all the learning of the day in theological controversy, and 
(2) that classical stadies were no longer pursued for their 
own sakes, bat chiefly with reference to the grammatical 
interpretation of the Scriptures. With respect to this latter 
charge, I am as willing to admit it as Mr. Hallam was 
to enforce it. I admit the Reformers did consider that 
the chief value of the great language of antiquity was, 
that it contained the New Testament; and that the most 
important office of criticism was to elucidate the text of 
the Gospels and Epistles. I admit that they did not 
worship the great authors of antiquity, but they admired 
those authors, and made ample provision for the study 
of them. I admit they did not dream that the time 
was coming when the education and the genius of each 
century should be judged by the classicalism of its Latin 
prose and the prosody of its Greek verse ; when the acqui- 
sition of structural skill in the languages of the Mneid 
and the Agammemnon should be thought worth years of 
toil, and, as a necessary process, be undergone by all who 
would claim to be considered educated; when the productions 
of the classic muses, valuable as exhibiting the workings of 
minds akin to the mind of modern Europe, and affording a 
starting-point to the course of modern literature, should be 
looked upon as examples of excellence unattainable by men 
of modern mould. No ; the Reformers did not dream of all 
this, and whatever blame attaches to them for not dreaming 
of it, I freely admit. But, on the other hand, I maintain 
that we owe it to the vigorous elements of thought and 
freedom which the Reformation introduced that the flood of 
classicalism did not submerge our literature a century sooner 
than it did. What, for instance, prevented the learning of 
Milton from warping his genius, and rendering him no more 
than a second Yirgilian moon to the Homeric sun, but the 
strong Hebrew element which is fused with his poetry ? 
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Mr. Hallam's other charge — that the learning of the day 
was absorbed in theological controversy — is scarcely open to 
question. It is trae that when persecution was over, works 
of controversy were multiplied ; endless and froitless discus- 
sions were carried on, both between the Reformed and 
Roman churches, and between the Reformers themselves, on 
the Eucharist, the nature of justification, and the extent of 
salvation. Lutheranism and Calvinism held an unrelent- 
ing internecine war. In the latter part of the reign of 
Henry Vlll, and in the reign of Edward VI, may be marked 
the origin of sectarianism. It is to be profoundly regretted 
that the quarrels of the Reformers, carried often to intem- 
perate lengths, did infinite injury to their cause. As I read the 
history of theology and of ecclesiasticism, nothing has been 
so clearly established by it as the uselessness of polemics as a 
means of producing religious conviction. What is matter of 
religious belief cannot usually be made amenable to reason ; 
it falls under the jurisdiction of another faculty — that of in- 
tuition ; and argument, proof, logic, rhetoric, sarcasm have 
invariably failed in expelling what the mind has in this way 
perceived, or is convinced it has perceived. For instance, 
the absurdity of the doctrine of transubstantiation, it has 
been well remarked, struck the minds of the Reformers of 
the sixteenth century as forcibly as it has struck any 
Protestant since; yet all the tomes which the sixteenth 
century produced upon the subject, all its canons of scrip- 
turaf interpretation, all its authorities, all the weapons of 
its logic, left unmoved the belief of Sir Thomas More, the 
acutest thinker of his age ; and transubstantiation found m 
him an unreluctant martyr. In efiect, your polemic always 
starts with begging the question. He frames his logic, con- 
structs his categories, and assumes the falsity of whatever 
does not fall within these self-invented conditions. 

The career of Cranmer is commensurate, as far as my 
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scope extends, with the war of opinions which prevailed 
during and after the adjustment of Gharch and State. No 
historical character has heen more decried, none more landed, 
than Granmer. By some he has been denied all talent ; by 
others all principle. He has been alternately represented as 
a fool, as the pnppet of circumstances, as the fortuitously 
great, and as a hypocritioal time-server, without either 
courage or honesty. On the other hand, this greatest name 
in the English Beformation has been almost deified by his 
admirers. No spot, no fault, no inconsistency is allowed to 
have had existence in his character, conduct, or writings. 
As usual, the truth lies in the mean. Granmer was neither 
fool, knave, nor demi-god. He lived in an age when men 
had need of all the tact they could muster, and he proved 
himself prudent and learned. He was one of those useful 
persons who sometimes acquire influence by the very absence 
of striking and ardent qualities — the Melanchthon of our 
English Beformation. The greatest defect of his character, 
want of firmness, which has ruined many a man of genius 
and learning, by a peculiar combination of circumstances 
secured his advancement and guided him to fortune. His 
mind possessed great acuteness ; he could generally perceive 
what was best, although, had vigorous action been required 
of him, he would have failed to do justice to the clearness of 
his views. Such a mind is common enough. Fortunately 
for the usefulness of Granmer, the time required of him 
little more than to follow his bent and be moderate. " He 
was surrounded by vehement and excited spirits, who re- 
quired all the restraint of his temperate and quiet character. 
And these very traits of his have impressed upon the Ghurch 
which he moulded, and upon the public office which he, 
as Primate, had the chief share in drawing up, a noble and 
dignified moderation, a just and wise tolerance which has 
never been lost. It is through Granmer's influence that the 
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Church of England, at the present day, shelters at on6e the 
High and Low Ghnrchman, the Universalist and the Gal- 
yinist, the nationalist and the Traditionalist. 

The literary character of Granmer was of great merit, 
for the time in which he lived. His writings shew him to 
have been a man of extensive research, and of prompt judg- 
ment in applying his learnings Dispntations and controversial 
treatises on the Encharist comprise the greater part of his 
remains, and these exhibit mnch acateness and ingenuity of 
thought, clearness of distinction, and aptitude in exposing 
the weak points of his adversary's argument. They may be 
taken as a fair sample of all the polemic works of this age. 
In all are to be found the same nicety of distinction and 
arrangement, the same scholastic subtlety of argument, the 
same reliance upon patristic authority^ the same redundancy 
of quotation. 

The greatest theologian, and probably, next to Granmer, 
the most influential character of the English Reformation, 
was Bishop Ridley. His merit, relatively to Granmer and 
Latimer, is thus determined by one of his most eminent 
adversaries : ** Latimer leaneth to Granmer, Granmer leaneth 
to Latimer, and Ridley leaneth to his own singular wit." 
This is BO far true that Ridley, while in lec^ming he is 
superior to the other two, is free from the harshness of the 
one and the indecision of the other. He is not what the 
controversialists of his day too often became, a mere intel- 
lectual machine, colligating, dividing, inferring, and only 
giving evidence of human sensations by occasional sarcasm 
and invective. There breathes through his writings a pathos 
and tenderness which could only have accompanied profound 
feeling. His mind was a rare union of several high 
qualities; his thoughts are remarkable both for force and 
acuteness ; but what most distinguishes him from his con- 
temporaries is his fulness of sympathy, gentleness, and 
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sensibility. The truly great must be great in heart as well as 
in mind. In Ridley severity, manly serionsness, and depth 
of thought are tempered by the noblest love for humanity, 
the softest compassion for human sorrows and weaknesses. 
His are almost the only theological works of the time in 
question which have, in any considerable degree, taken hold 
on the public mind. Had his sermons survived, they would 
have been the most interesting and valuable of the age. 

Is it to be regretted that these elder champions of a long 
war swallowed up their intellects in the vortex of contro- 
versy? Yet these things must be remembered: (1) That 
this war of tracts and disputations, with whomsoever con- 
quest lay, effected an immense progress in mental activity, 
and the impulse given by it communicated itself to every 
branch of science and letters, as the wave which washes 
one spot breaks at the same time along the shore ; (2) that 
it handled questions which then concerned the very life 
of the Church and the nation;'" (3) that it produced 
writings wherein, notwithstanding their deficiencies, are 
qualities which mark the embryo of a great literature. 
The thoughts are generally sound, equal, and laboriously 
worked out ; there is no glancing at a topic, but .everything 
is minutely investigated. There is no dishonour about 
them, no false graces, no feeble expression, no artificial 
conceits. In their massive sentences there is a fulness of 
meaning, resulting from stern truth of intellect ; often, that 
sort of pathos which lies in sincerity and earnest conviction. 
The excitement of controversy imparts to some of them 

* ''At that period of nniversal religions ezoitement, the study of theo- 
logy was, to the man of liberal onltnre, jast what the stndy of political 
history and public economy is in onr day — a necessary complement to the 
special learning required for the exercise of his particular profession, or 
the performance of his general duties as a member of the body politic. 
Every man of education, every man who read at all, in fact, -read theo- 
logical books." — Marsh, Origin and Hist, of the Eng. Lang., pp. 50^7. 
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great spirit, which is heightened by the continaal recarrenoe 
of forms of interrogation, and the close grappling, paragraph 
by paragraph, almost dialogistically, with an adversary's 
arguments. Certainly, no one of our polemic authors 
succeeded in creating for himself a distinct style. They 
express similar views upon similar subjects in a manner 
similar to one another. Each sentence is a slow, solemn, 
encumbered march, the meaning weighing down the words, 
much as heavy baggage and equipment exhaust an army in 
motion. Much of this may be accounted for by the youth 
and poverty of the language. Those turns of expression, 
those delicate shades of meaning, on which mainly 
depends the charm of a modern style, could then have no 
existence. Words had not acquired fixed and definite signi- 
fications, had not come to symbolise complex conceptions, 
nor to call up associative trains of thought ; technical terms 
were few, . and much had to be expressed by periphrases 
which is now contained in a single word. On the other 
hand, we are guaranteed in these writers from what, for want 
of a better word, we call slang — the bane of modern litera- 
ture. I mean the carrying to excess of the facilities afforded 
by the associative power of words ; the strained, yet slovenly, 
efforts to produce effect by a certain selection or a certain 
sequence, which disgusts us in so many writers at the 
present day. These, for the most part, are but desperate 
attempts to appear easy and graceful in borrowed attire. Of 
course, the only way to write well is to think clearly and 
vigorously, yet how often do we now find artifices of verbiage 
put in place of clear and consecutive thought ! It is better 
that men should express themselves unskilfully and strongly 
than that pathos and seriousness should be sacrificed to 
flippant, self-conscious adornment. The men of the six- 
teenth century were not literati; they wrote for their own 
generation, not for all time ; they aimed at expressing their 

T 
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meaning tersely and simply; and their attraction lies in 
this ondivided purpose. Is there, as I have said, little indi- 
vidnality, either of style or thought, to be traced among 
them ? Tet I cannot forget that they did mnch for letters : 
they adopted a homely speech which became the religions 
movement that kindled the mind of England ; they gave to 
it a classic grandeur from the very thoughts they used it to 
express; they reared it at once into the language of England, 
and if they wrote it with none of the finished grace of a 
later day, they still wrote it as men who were so full of fresh 
and strong thought that beneath all the stiffness and rude- 
ness of style we see the power of the original English mind. 
The few books belonging to the first part of the sixteenth 
century unconnected with theology, which have come down 
to us, may be dispatched in brief. Sir Thomas Here's His- 
tory of Edward F, and of his Brother, and of Richard III, 
was written about 1609, and it appeared anonymously in 
Grafton's edition of Hardynge's Chronicle, printed in 1648. 
It is a work worthy of the noble genius of its author, and 
may still be regarded as a model of perspicuous and effective 
narration. It has been praised by Hallam for its English, 
''well-chosen, and without vulgarism or pedantry," and is 
about the first prose work which can lay claim to such 
praise.* Sir Thomas Elyot's Governor (1531) is the pro- 

* Hallam's Lit, of Europe, 6th edit., yol. 1, p. 464.~It is **ot doubtful 
historical value, but of great philologioal importance, as the best English 
secular prose which had yet been written." *' The excellence of its style," 
says Marsh, ** is such as an Englishman in that age could have attained 
only by a familiar acquaintance with the more advanced diction of the 
theological literature of the English language. This acquaintance More 
certainly possessed in a high degree." *< In the Life of Richard III More 
seems to deserve the praise so often bestowed upon him as one of the first 
great English prose writers." — Orig, and Hist, of Engl, Lang,, p. 502-8. 
« The best example of original English of that period." — Marshes Lee. on 
Engl, Lang,, note on p. 125. Marsh estimates that More's vocabulary, in 
this work, is eighty-four per cent. Anglo-Saxon. ' 
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dnction of a man of sagacity and learnings and a courtier. 
It profdSBes to be a treatise describing '' the form of a just 
public weal/' after the fashion of Utopia^ bat it is in reality 
a theory of education. Elyot complains, not without reason, 
of ''cruel and yrou$ schoolmasters, by whom the wits of 
children be dulled/' and of the practice of setting boys of 
fifteen to study the law. In his scheme of education he wisely 
insists on the importance of the arts of painting, music, and 
sculpture. The works of Ascham, especially his Toxophihs, 
or Dialogue on Archery, are better known to modem readers 
than most of the writings of this age, and have been frequently 
reprinted. Ascham was one of the most meritorious of the 
learned men of his time ; no one knew more, or turned his 
knowledge to better account. His style, as Dr. Johnson says, 
''to the ears of that age was undoubtedly mellifluous." In 
1658 appeared Wilson's Art of Rhetorique, the first work that 
laid down any definite rules for English composition, except 
a small pamphlet of the same name by Leonard Cox, a 
schoolmaster. Wilson writes with considerable ability and 
judgment. He blames the fashionable rejection of familiar 
and natural expressions for others more recherchSes. "Him," 
he exclaims, " that cun catch an ink-horn term by the tail, 
they count to be a fine Englishman and a good rhetorician." 
He also blames the conceit of alliteration, as compelling a 
forced and an inadequate style. The book is fraught with 
good sense, and was deemed important enough to procure 
the author an imprisonment when he visited Bome.^ These 

* ** Wilson was a man of considerable learning, and his Art of Rhe- 
iorique is by no means without merit. He deserves praise for censoring 
the pedantry of learned phrases, or, as he calls them, * strange inh-hom 
terms,' advising men * to speak as is commonly received ; * and he censures 
also what was not less pedantic, the introduction of a French or Italian 
idiom, which the travelled English affected in order to shew their polite- 
ness, as the scholars did the former to prove their erudition.'*— Hallam, 
Lit. ofEwrope, 6th edit., vol. 2, p. 809. 
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few pretty nearly exhanst the list of noticeable non-theologi- 
oal books before the accession of Elizabeth. Literature was 
still subordinate to the mighty influence to which above all 
things it owed its existence. The great distinction between 
the literature of reason and the literature of taste was vague, 
and not yet strictly recognised. 

The influence of the Reformation upon the poetic art 
must be acknowledged to have been, for better or worse, 
almost incalculable. But we are not therefore to overlook 
other great independent causes of what is now beheld in 
English poetry ; and still less are we to connect them with 
the Reformation, as subservient, in any attempt to make the 
latter a cause of causes. The question has been asked 
whether the great religious schism of the sixteenth century 
had any influence at all upon the formation and progress of 
an art. I beUeve that it has been most powerful both in 
bad and good results. The hidden influences of the Refor- 
mation — that promulgation of law and liberty — have been of 
infinite value in the history of English poetry ; but, wherever 
it has visibly encroached so as to alter form and method it 
has been marked by narrowing and degrading consequences. 
We see this especially in the ante-Elizabethan period under 
notice. Literature, which is always more or less the reflex 
of society, is never so much so as in times of great political 
change, when one spirit agitates the mass of mankind, and 
seizes upon the most prominent and cultivated intellects as 
the organs of its inspirations. I have already remarked the 
disproportion between theological and other books during the 
former part of the sixteenth century, in proof of the extent 
to which the Reformation occupied the thoughts of men ; and 
in an age when the domains of art were ill-defined, we must 
expect many strange effects from the irruption of a sectarian 
and bigoted spirit upon the land of ideal liberty and beauty. 

The poets of the first part of the sixteenth century may 
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be nearly divided into those who followed classic models, and 
those who degraded their art into becoming the handmaid of 
religions partisanship. 

Of the former class I may instance Surrey and Wyatt, in 
whom English poetry received from Italy a new form of 
graceful expression. Both these men were courtiers in the 
splendid household of Henry YIII ; both were well versed in 
the literature of romance, and skilled in the knightly exer- 
cises in which that monarch took delight ; both had travelled 
into Italy when the fame of Petrarch had created a tribe 
of sonneteers, and both reproduced all the cold concetti of 
the time. Their graceful madrigals became the delight 
of lords and ladies. Each Petrarch had his Laura; and 
love sighed in the most witty, frigid, sugar-coated verses. 
A great part of their works consists of translations from the 
Italian or French ; each of them rendered or imitated much, 
especially of Petrarch; and Surrey gave a version of the 
second and fourth books of the JEneid, which is the first 
blank verse in our language. It is, as might be expected, 
somewhat inharmonious, and the sense is rarely carried 
beyond the line. He also lays claim, but with disputed 
title, to the establishment of metrical or syllabic versifica- 
tion, as distinguished from the rhythmical or accentual 
versification of Chaucer and his successors.^^ He and 
Wyatt are identified in history as the founders of what is 
called "the Amatory School of Poetry,** which was con- 
tinued in the Paradise of Dainty Devices, 1576, a collec- 
tion of short pieces, contributed by Bichard Edwards, Lord 
Faux, William Hunnis and others. It abounds in quaint- 



* On Surrey's oontribntions to the improyement of our yersiiicfttion, on 
his introduction of blank verse, and on the claim made for him of having 
brought about a great revolution in our poetical numbers, see Hallam, Lit, 
of Europe, YoL i, pp. 430-35. See also Marsh, Orig. and UUt, of Eng. 
Lang,, pp. 615-17. 
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nes8| in antithetical conceits^ and in alliteration. It displays 
mnch of that exaggerated expression of the passion of love 
which is seen in the sonnets of Spenser and Shakespeare, 
but several of its love-songs are among the most beautiful 
in the language. 

The most remarkable feature of poets of this class is the 
entire absence of anything like light and sportive gaiety, 
such as that of Herrick or Suckling. All is sad, plaintive, 
and mournful. ** It seemed," Hallam says, ** as if the con- 
fluence of the poetic melancholy of the Petrarchists, with 
the reflective seriousness ef the Reformation, overpowered 
the lighter sentiments of the soul."* The same thing is 
true of Sackville's Induction to the Mirrour of Magistrates, 
published in 1669. It is said by Hallam to form a con- 
necting link between the school of Chaucer and Lydgate and 
that of Spenser. It is a sort of allegory, vigorously sus- 
tained, fall of imagination, and so far above the elegant 
coldness of Surrey that it may be compared, without dis- 
advantage, to some of the best passages in the Faery Queen, 
Yet the unbrightened cloud which possesses most of the 
poetry of the age, the sadness of faith shaken by the spec- 
tacle of Church schism, and of imagination somewhat 
shackled by the contemplation of models deemed unapproach- 
able, rests also upon it. Short as it is, its gloom and grief 
make it monotonous. 

Of the poetry made a means of disseminating religious 
opinion, first appear the metrical translations of the Scrip- 
tures, and foremost among them, the well-meaning and well- 
known version of the Psalter by Stemhold and Hopkins. 
We find in the ranks of these metrists the names of Cover- 
dale, Baldwyn, Hall, Pullain and Parker, with others also 
famous in history. Perhaps the most notable of them all, 

* Lit, of Europe, vol. ii, p. 219. See also Taine, Hist, Eng. Lit., y. i, 
p. 252. 
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in the difficulty of his undertaking, was William Hnnnis, 
who actually turned into verse the whole of Genesis, and 
called^ it a Hive fuU of Honey. As " Stemhold and 
Hopkins " has been read and despised by most people, and 
is neither better nor worse than the rest, I need say no 
more upon the matter ; but it is not wonderful that men of 
that age should have fiEdlen even below themselves in an 
attempt which has quelled the strength of Milton. 

From the Scripture versifiers we descend to the religious 
satirists, who abound chiefly in the reign of Edward VI. 
The most conspicuous of them are — Robert Crowley, a 
stationer, and Dr. Turner, a herbalist. The nature of their 
works may be judged of from their titles — by the one. The 
Voice of the Last Trumpet blown by the Seventh Angel, and 
A Dialogue between Lent and Liberty ; by the other. The 
Examination of the Mass, a dialogue. Some epigrams by 
Crowley are preserved in Strype. They are wretched. A 
vast number of sectarian ballads was circulated by the par- 
tisans both of the Reformation and of Rome. One begin- 
ning, ** Sing up, heart, and sing no more down," written on 
the coronation of Edward VI, created great excitement in 
London. Another, entitled Luther, the Pope, a Cardinal 
amd a Husbandman, is characterised by Warton as " having 
some spirit, and supporting a degree of character in the 
speakers." 

Such is, in outline, the history of poetry in England 
during the struggle of the Reformation. If there is a great 
name here, there is but one — that of Sackville.* The rest 
of the cultivators of the art may be divided into two great 



* Hallam says that, '' In the first days of Elizabeth's reign," Sackyille 
''is the herald of that splendour in which it was to close. English 
poetry was not speedily animated by the example of Baokville. His genius 
stands absolutely alone in the age to which as a poet he belongs.'*— Lit. of 
EwopCt vol. ii, p. 220. 
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bands — those who want spirit, and those who want refine- 
ment : the one party sedoloasly cultivating the adventitious 
graces of poetry, believing that the secret of pleasing lies 
now in frigid simplicity, now in hollow bombast ; the other 
party possessing no poetical attributes at all, except vigour 
and verse. The first party breaks into the sepulchres of 
antiquity, to carry out from thence little but dust and ashes ; 
while in the other, the spirit of poetry, which is creation 
viewed through the lens of the human soul — the beauty, the 
glory, the concord of the outer world, translated to the ideal 
world, imbued with the associations and inspired by the 
spirit of mankind — loses its highest office and is banished 
from its proper sphere, in order to become the medium 
of sectarian prejudice. I do not, of course, mean to be 
exact in such a statement, but in general it is true; although 
many minor poems of beauty and delicacy were produced in 
this age, yet they are not sufficient to stamp the character of 
its poetry, which is, as I have described it, now unduly 
timid, now rough and coarse. But that such a melancholy 
tuning of instruments should prelude ''those melodious 
bursts that fill the times of great Elizabeth,'* wad, as the 
case stood, unavoidable. That it did not last long is a 
subject of rejoicing. 

We may see the same causes at work, and with the same 
results, in the case of the drama. But here I must be 
brief, as I have exhausted my time, and already trespassed 
too long on your patience. I can only say, in short, that 
the Reformation period urged the ** Moralities," which were 
in high favour with the clergy, into a nearer approach to 
regular comedy by the substitution of individual satire and 
caricature for their allegorical and abstract personification. 
The advance was made in the reign of Edward VI, one of 
the earliest acts of whose Council was to prohibit the 
Roman Catholic clergy from preaching. Silenced in the 
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pulpit, they had recourse to the stage, whence they poured a 
flood of invective against the leaders of the Reformation. 
To repay in kind was no hard task for the latter, and many 
"Moralities" were written on both sides which display an 
odd mixture of heavy buffoonery and real comic farce. It is 
evident that, from the caricature of individuals, the grada- 
tion was natural to the representation of real life and 
manners, which is the business of comedy and tragedy. 
Besides their theological lampooning, a remarkable feature 
of the Moralities of this age was the introduction of certain 
fixed characters, as in the early Italian comedy and in our 
own pantomime. The most usual of these were the devil, 
and a witty, mischievous creation called "Vice.** " This," 
says Mr. Hallam, " seems originally to have been an allego- 
rical representation of what the name denotes ; but the Vice 
gradually acquired a human individuality, in which he came 
very near to our well-known Punch. The devil was generally 
introduced in company with the Vice, and had to endure 
many blows from him." * These two were the darlings of 
the multitude. Full of pranks and swaggering fun, a part of 
Vice's ordinary business was to treat. the devil with ribald 
familiarity, to crack saucy jokes upon him, to bestride him 
and beat him till he roared, and in the end to be carried off 
to the nether regions on his back. 

The longest of the Moralities preserved, belonging to the 
time in question, and which were rightly termed " inter- 
ludes," as oscillating between religious satire and comedy 
proper, is the Enterlude called * Ijusty Juventus, " lively 
describing the Frailtie of Youth, by Nature prone to Vyce, 
by Grace and Good-Councell traynable to Vertue." This 
piece is on the side of the Reformation. Another of these 
interludes, quaintly entitled Jack JtiggUr, is one of the 
oldest pieces in our language which professes to follow a 

*Ibid. Vol. 1, p. 445-46. 
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classical original ; the anthor stating in his preface that he 
was indebted to "Plautus' first comedy." It is far less 
involved in religious controversy than most of the Moralities, 
and might almost merit the name of comedy. The plot 
tarns upon the blunders and confusions of a simple fellow, 
who, like father and son in Vice Versa, has been persuaded 
out of his own identity, believing ** that he is not himselif, 
but another man." Besides the liveliness of some parts of 
the dialogue, there is a decided attempt at character in 
the piece. 

These examples are sufficient to shew how the Moralities 
were brought to the threshold of comedy. It was first 
crossed by Nicholas Udal, head-master of Eton school. 
Somewhere about the middle of the century, probably not 
later than 1640, Udal wrote the first English comedy, under 
the title of Ralph Royster Doyster, which, however, was not 
printed till 1666. The piece is by no means the barbarous 
farce which its title might lead us to expect; it is far 
superior to Oammer QurtirCs Needle , to which it is also 
prior in time. It is divided into acts and scenes, like those 
plays of Plautus and Terence of which it is a professed 
imitation. The plot progresses in five acts in rhyme more 
racy than elegant, and yet with a ** singular freedom from 
the coarseness that in its time seasoned jesting even before 
the most select general audience."* Balph is a vain, 
amorous hair-brain' : 

*' So fervent hot-wooing, and so far from wiving, 
I trow, never was any creature living." 

His baffled pursuit of a gay and rich widow forms the action 
of the piece. A group of domestics, that might have formed 

* See an analysis, with extracts from Ralph Royster Doyster, in Collier's 
HUt, of Dram. Poetry, yoI. 2, 445-60. See also Professor Henry Morley's 
Lib, of Engl. Lit., vol. 8, pp. 22-46, where the Play is given at length. 
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a study for Shakespeare in hts happiest yein, opens ap the 
domestic scenery of the metropolis warm with reality. The 
play, as Hallam notes, is of no slight yalne as presenting 
the earliest lively picture of London manners among the 
gallants and citizens. It contains a variety of character to 
which no other piece of a similar date can make any preten- 
sion ; and Collier maintains that, when we recollect that it 
was written^ perhaps, in the reign of Henry Vm, we ought 
to look upon it as a masterly production. Still, the best 
things in it are some songs and ballads, and the verses over 
a rejected lover. * 

Gammer Qurtin^s Needle (1676) is a meagre &rce ; but 
the author writing neither for fame nor money, but to make 
light-hearted boys laugh, and to laugh with them, must 
not be severely judged. It is something that a bishop could 
send forth a farce at all, for its author was John Still, 
Bishop of Bath and Wells. Fancy a farce from a modern 
bishop performed by Mr. Toole! Archdeacon Denison 
might crown the labours of his life with a capital one ! 

The tragic muse was not far behind. The first English 
heroic tale divided into acts and scenes, and clothed in the 
formalities of a regular tragedy, was Oorbod^c, brought upon 
the stage in 1662. It was jointly composed by Sackville 
and Thomas Norton, a Puritan clergyman. It is the first 
English drama of any kind written in blank verse. The 
subject, like that of Shakespeare's King Lear, is taken from 
the fabulous British annals, originally compiled by Geoffirey 
of Monmouth, in the twelfth century, and innocently copied 
into the histories of most of the chroniclers down to the time 



* See Bell's 8<mgi from the DramoHiU, pp. 15-19 ; or Professor Henry 
Morley's Lib, of Engl. Lit., vol. 8, p. 26 (" The Work-Girl's Song ") ; p. 29 
("The Minion Wife"); p. 31 ("The Sewing Mens' Song"); pp. 38-84 
(<» The Psalmodie for a Bejected Loyer ") ; p. 86 (** I man be Married a 
Svnday"). 
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of Milton. We see in it the desire to deepen and justify 
the pride of English nationality. The play is full of 
allusions to the existing state of things, enforcing the advan- 
tages of peace and settled government, the evils of popular 
risings and a disputed succession ; but it is a stiff, academic 
piece, made by classic rule, with nothing either of English 
freedom or early extravagance to give it a place in the drama 
which foreshadows the age of Shakespeare. The succeeding 
tragedies, even before Shakespeare, departed widely from the 
frigid classicalism of Oorboduc by the admission of more 
action to the stage, and the addition of comic humour to the 
gravest story. 

Here I must pause. We have seen the human intellect, 
in that great '' shaking of the nations" which took place 
during the sixteenth century, enkindled at the torch of 
religious truth, arousing itself, and asserting its immortal 
power, so as, with exulting fierceness, to break through the 
encrustations of error and decay which had fallen upon the 
Church. We have seen much good perish along with the 
evil, and some unhealthy tendencies receive a dangerous 
development. We have seen philosophy severed from 
Christianity, and the dreary polemical war commenced 
which, for ages, was to exhaust the vigour of the Church, 
and postpone the time of a catholic spirit, and of a recon- 
ciliation between philosophy and religion. We have also 
seen the mighty tide that swept away good and evil, spread 
over the fields of literature and art, so that the imaginative 
faculties, denied their proper medium, were compelled to 
take refuge in the idealities of More, Lilly, and Elyot, those 
founders of the romance school of Babelais and Cervantes. 
All this is disruption in social institutions, and anarchy in 
art. But we have not seen what was soon to follow— the 
blending and organisation of this tossing chaos. Imagina- 
tion was soon to return to its former channel. Spenser was 



TO ENGLISH LITBRATURE. 286 

to draw from the deeply-tinged mournfulness of Sackville 
and his fellows that noble gravity, and from the fancy of the 
Middle Ages that rich and solemn grotesque, which make 
him the great exponent of the highest spirit of romance. 
And Shakespeare was to be the " wreathen chain of pare 
gold " connecting the beauty and glory of the medisBval and 
modem world. Upon the clear surface of religious light, 
law, and liberty, art was to write her fairest characters. 
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THE HISTORY OF THE INTRODUCTION OF PERU- 
VIAN BARK TREES (CHINCHONAS) AND THE 
PRESENT STATE OF CULTIVATION IN INDIA.* 

By JOHN BIRKBECK NEYINS, M.D, Lond. 

Importance of the Bark as the Source of Qninine. — ^Extent of the 
South American Forests. — Reckless Destruction for above Two 
Hundred Years.— History of the Unsuccessful Attemps by Vari- 
ous European Nations for above a Century to Transplant the 
Trees to India.— Ultimate Success, and Present Condition of 
their Cultivation in India and other British and Dutch 
Dependencies. 

Illustrated by Drawings, Photographs, and Leaves from several 
Species of Chinchona, now growing in Mr. Howard's Glasshouses, 
near London, and by a very fine Collection of Barks sent from 
London for the purpose by Messrs. Evans, Lescher, and Webb. 

Thb importance of Quinine (the active principle of Peru- 
vian Bark) for the prevention and treatment of ague and 
remittent fever is so well-known as to need little mention. 
The Indian Government has expended as much as £25,000 
in a single year in the purchase of Quinine, and the bene- 
ficial influence upon the health of the troops has well repaid 
the expense ; for while in 1880 nearly four soldiers died in 
every hundred who were attacked by the fever, only one in a 

'Principal authorities for the oontents of this paper. 
Travels in Peru and India, Markham. 
Notet and Statisties of Chinchona Bark, Hamilton. 
ChrUtie^i Prize Eitay, quoted by Hamilton. 
Countess of Chinchon and the Chinchona Oenus, Markham. 
Nueva Quinologia of Pavon, J. E. Howard. 
Quinology of the East Indian Plantations, J. E. Howard. 
Linnean Society^s Journal — Botany. Vol. zx. 
Gorrespondenoe with W. D. Howard, Esq. 
Correspondenoe with Messrs. Evans, Lesoher, and Webb, London. 
Pharmaceutical Journal, Lindley*8 Vegetable Kingdom, 
Various London Price Lists. 
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hundred died under the same circumstances in 1856, and in 
1880 little more than one man in three hundred cases died. 

Discovery of the Beneficial Effects of the 
Chinchona Bare. 

The tradition of its virtues having heen accidentally 
discovered by the South American Indians, and of its being 
known to them at the time of the Spanish Conquest, is of 
little value, for Humboldt, nearly two centuries afterwards, 
found that even in Loxa, its head quarters, the Indians 
regarded it as a poison; and Ulloa also asserted that the 
Peruvians were ignorant of its value. Humboldt did find an 
old tradition in Loxa that the Jesuits having noticed its 
bitterness, thought it might possibly be useful in ague, and 
found it to be so, and afterwards })rought it into Europe. 

Introduction into Europe. 
The bark was first brought into Europe (Spain) in 1632, 
during the reign of our Charles I., but it was not employed 
medicinally until 1639, when the Countess of Chinchon, the 
wife of the Viceroy of Peru, who had been cured of ague by 
its use, brought some to Spain, from which circumstance 
it received the name of " Countesses' Powder." In honour 
of this illustrious lady, Linnaeus gave the name of Chinchona 
to the genus ; but, unfortunately, he derived his term from 
a French and not the original Spanish source, and omitting 
the " h " spelt it incorrectly as " Cinchona " in 1742, or 
"Cinhona" in 1767, and his mistake has been perpetuated 
in this country. Mr. Howard and other authorities on the 
subject have endeavoured to restore the true spelling of the 
name, and it is to be regretted that while correcting many 
other matters the British Pharmacopeia should have adhered 
to the mistake originally made by LinnsBUS, and retained his 
incorrect spelling of ** Cinchona.*' 
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About ten years afterwards it was brought to Borne by 
the JesnitSi who used it with such sacoess^ that it gained the 
name of ** Jesuits Powder." This name created such a pre- 
judice against it in England that, even so late as Queen 
Anne's reign, it was regarded with great suspicion, and 
many persons refused to take it. One of the most noted 
personages who employed it in Bome was Cardinal de Lugo, 
and it became known as ** the Cardinal's Powder," but after 
his time, it fell into disuse for many years. In the reign 
of Louis XIV, however, it again came into great note in 
consequence of the success with which Sir Robert Talbot 
employed it in Paris, from which it gained the name of 
'' Talbot's Powder." The secret was purchased from him by 
Louis XIV, who made it public, and it was then known as 
the ''English Powder." 

After this date it does not appear to have had any name 
more descriptive than ''Bark" par excellence : and "Hux- 
ham's tincture of bark" — a preparation recommended by an 
eminent physician in the time of George 11 and George 
in— was the name by which it was most familiarly known in 
England even sixty years since, and by which it is still kept 
in chemists' shops both in this country and America. 

DiSOOYBBT OF QuiNINE. 

For many years chemists in vain expended their inge- 
nuity in endeavours to discover the active principle of Chin- 
chona Bark, but at length, in 1820, two French chemists, 
named Pelletier and Caventou, discovered two alkaloids in 
it, to which they gave the name of Quinine and Cinchonine, 
names which they have retained to the present time. 

General Desobiption of the Chinohonas and theib 
Native Forests. 
The Chinchonas, or the trees which yield so-called "bark" 

u 
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or Pernvian bark, grow apon the slopes of the Andes over an 
extent of about 1700 miles, or an area equal to the space 
between the White Sea and the Mediterranean ; but they are 
never found further north than 10° or 11** north latitude in 
the forests of New Granada, or further south than 19^ south 
latitude in those of Southern Peru and Bolivia. They are 
therefore strictly tropical plants ; but they grow only at such 
an altitude upon the mountains that the heat resembles that 
of an English summer rather than the temperature of a 
torrid zone. It is curious, however, that even in their 
native home, and under circumstances which present no 
apparent differences, there are districts, here and there, 
extending over some degrees in the whole, in which either no 
Ghinchonas grow at all, or such as are met with are destitute 
of any medicinal value, and are, therefore, entirely unworthy 
of cultivation. Unfortunate ignorance of this fact led the 
Dutch into great expense in the transmission and cultiva- 
tion of worthless plants in Java, the culture of which has now 
been abandoned, after yielding no other profit than that of 
furnishing a lesson from which other cultivators have derived 
a valuable caution. Not only, however, are these trees thus 
limited within definite boundaries of latitude, but they are 
also dependent for their growth upon an elevation, which has 
to be very considerable in the case of many of the species. 
The tree which is capable of growing at the lowest level is 
the one which yields what is called " red " bark {Chinchona 
8iu:cirubra), and it flourishes between 2,500 feet, or an 
elevation nearly as high as the summit of Snowdon, and 
6,000 feet, or an altitude equal to the top of Ben Nevis ; 
whilst the trees which yield what are called the "grey" 
and "yellow" barks range between 7,000 feet, or the level 
of the Hospice of St. Bernard, and 9,000 feet, or the summit 
of Mount Sinai. Within these limits the greatest diversity 
exists in the soil and situation choseii by each species ; for 
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whilst the '' red " bark tree buries its roots deep in a rich 
soil many feet thick, the C. Condaminea, one of those which 
yield " grey haA" grows in the wildest and most inacces- 
sible regions, in clefts of rock withont an inch of soil ; and 
the C. ndcrantha, which also famishes " grey " bark, gro^s 
in low moist places, with its beautiful panicles of flowers 
drooping over the rivers into the very water. 

In the character of the trees, as well as in their situation, 
there is also a wide diversity ; for whilst the red and yellow 
bark trees, (7. succirubra and C. CaUsaya, attain the dimen- 
sions of large forest-trees, being from sixty to eighty feet 
high and twice the girth of a man's body, there are others 
which attain a height of forty to sixty feet, but with a 
diameter of not more than a foot, or even of a few inches 
only; whilst others again, varieties of the C. Condaminea 
and of the C CcUiaaya, are mere shrubs, never exceeding a 
few feet in height. 

With all these differences, however, there is one circum- 
stance in which all are agreed, and this is, the necessity for 
about nine months of rain in the year, and the moisture 
arising from a tropical forest during the remaining three, 
which may be called the dry months. This indeed it is, 
which has proved the greatest difficulty to be overcome in 
extending the growth of these invaluable trees tb other 
regions of the world. There are plenty of places with a 
tropical sun and an elevation of 7,000 or 8,000 feet above 
the level of the sea ; but the difficulty has been very great of 
finding situations which, in addition to these requisites, shall 
also possess the necessary amount of moisture — an amount 
of which in this country we cannot form an adequate con- 
ception. 

In speaking of the barks, as "red" bark, "yellow" 
bark, and " grey " bark, the terms are employed which have 
been in general use for centuries, and are correct in the 
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main, though it is often difficult and sometimes impossible to 
pronounce from the colour alone, to which class a particular 
specimen may belong. The large forest i;rees — C. sued" 
rubra — which grow exclusively in the district of Mount 
Ghimborazo, have a bark which is of a generally red colour 
in the trunk and larger branches. The large trees also — 
C. Coiwaya— which grow exclusively in Southern Peru and 
Bolivia, have a yellow bark in the trunk and larger branches; 
but in the smaller branches and twigs neither the red nor 
yellow colour can be defined. But in the more slender trees 
of the other species, many of which grow in the most 
exposed situations, the bark is often covered with lichens, . 
which give the trees a general grey or whiteish aspect, and 
the bark itself has a light brownish nondescript colour, to 
which the general term '' grey " has been applied. It is 
evident, therefore, that these terms are at best comparative 
and are often extremely indefinite. 

The Ghinchonas, growing over so great an extent of 
country and under such a variety of circumstances, it is not 
surprising that there should be many species, and Howard 
describes minutely 46 species or well-defined varieties, 
nearly all of which are illustrated by exquisite coloured draw- 
ings in his beautiful work on the Quinology of South 
America and the East Indies.* Markham, indeed, goes 
far beyond this number, and gives the names of 142 species 
or varieties in his Memoirs of the Countess of Chinchon.f 

The health-restoring properties of the Ghinchona have 
long been known, but it is only of late that we have learnt its 
beauty and fragrance in the forest. The leaves are large, 
and have a shining green surface, with crimson veins and 

* Nueva Quinologia of Pavon, and Quinology of the East Indian Planta- 
tions. J. E. Howard. 

t A Memoir of the Lady Ann de OsoriOt Countess of Chinchon, and 
Vice-Queen of Peru, (London : Trabners & Co., 1874.) 
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leafstalks, which are so striking as to render the clumps of 
these trees visible at a very great distance, and it is by this 
means that the cateador, or bark collector, directs his conrse 
aright. He climbs the most lofty tree he can find, and soon 
discovers ihe gronps of Chinchonas by the peculiar reflection 
of light from their surface, which is easily observable, even 
in these endless expanses of forest. Humboldt says of the 
C. Condaminia : *^ This beautiful tree, above sixty feet high, 
and six inches in diameter, seems always to aspire to rise 
above its neighbours in the dense forests, and as its upper 
branches wave to and fro in the wind, their red and shining 
foliage produces a strange and peculiar effect, recognisable 
from a great distance." The flowers are usually small, and 
grow like clusters of lilacs, being generally of a deep-roseate 
colour, dark crimson within the tube, the notchings of the 
flowers being bordered with white curly hairs, whilst the 
delicious fragrance scents the air in the neighbourhood. 
Mr. Markham is quite enthusiastic in his description of their 
charms: and when speaking of the poem composed in 
honour of these trees in 1726 by La Fontaine, at the 
request of the Duchess de Bullion, who had been cured of a 
dangerous fever by the bark, he remarks that La Fontaine 
could not expatiate also upon the exquisite beauty of the 
leaves and the delicious fragrance of the flowers, for they 
were not at that time known in Europe. 

Reckless Destruction of the Ghinchona Forests. 
As the Ghinchona forests cover a tract of country equal 
to the length of Europe from the White Sea to the Medi- 
terranean, and possess such invaluable qualities to induce 
the preservation of the trees, it may appear strange that a 
necessity should ever have arisen for carrying the Chin, 
ohonas to new homes, separated from the Andes by half the 
circumference of the globe. But the recklessness of the 
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Spaniards has not been exhibited with greater wantonness 
in any other sphere of colonial action than in their treatment 
of the bark-forests. They have evidently thought, and acted 
upon the belief, that the supply could never come to an end ; 
and during above two centuries and a half in which the bark 
has been collected, there is but one instance of cultivation 
known, and that to a very limited extent by the Jesuits, to 
replace the trees which have been destroyed at the rate of 
26,000 a year in one limited district alone. The consequence 
of this has been that it is now necessary to travel many days' 
journey into the forests before a single tree can be found, 
even in the heart of what used formerly to be the head- 
quarters of the collecting districts. Not only are the bark- 
gatherers too careless to replace by new ones the trees they 
destroy, but they are sometimes too indifferent even to turn 
a tree over to separate the bark from the side upon which it 
has fallen. In consequence of this, whole districts from 
which large quantities used formerly to be obtained, now 
furnish scarcely any bark, and the most serious apprehen- 
sions have long been felt by those who have been aware of 
the facts and have taken an interest in the matter. 

Unsuooessful Attempts for above a Hundred Years to 
Transplant and Cultivate Chinohonas in Various 
Parts of the World. 

Many attempts have accordingly been made to collect and 
transplant this valuable tree, but the fates appeared to have 
conspired against them ; for at one time fire, and at another 
water ; now a casual river-wave, and now an Atlantv^ storm ; 
now drought, and now excess of moisture; and lastly, 
robbery and murder, have all played their part in rendering 
the efforts fruitless to accomplish this great purpose. 

In 1789, Jussieu, a most eminent French botanist, 
travelled on foot through a great part of the Andes, and 
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after fifteen years' laborious work made a large collection of 
plants, which he conveyed to Baenos Ayres. Bat here his 
servant stole the boxe? containing them, under the belief 
that they contained money. Poor Jussieu took the loss 
deeply to heart, and returned to France, deprived of reason, 
after thirty-four years of wandering. His name, however, is 
still associated with the sphere of his labours ; for Weddell 
has named one of the species G. Josephiana in honour of 
this eminent and unfortunate naturalist. 

In 1748, La Gondamine, an eminent French botanist, 
obtained some young plants from Loxa to be taken down the 
Amazons to Cayenne; but a wave washed over his little 
vessel near the mouth of the tributary river Para, and carried 
off the box in which he had preserved his plants for more 
than eight months. *' Thus," he says, '' I lost them, after 
all the care I had taken during a voyage of nearly 4,000 
miles." 

In 1778, Ruiz and Pavon were sent out by the Spanish 
Government, and made a large collection of plants, and sent 
them off in fifty-three boxes, which were all lost by ship- 
wreck in a storm when off the coast of Portugal, and, as it 
were, in the very haven of their desires. They returned 
therefore in 1786 and obtained another large collection; 
when a fire broke out in the house, and destroyed the whole 
result of their labours. 

In 1770 Caldas, a native of new Granada, explored this 
bark district, and obtained much valuable information ; but 
his end was untimely, for he was shot in 1806 by the brutal 
Moretto, who massacred above 600 of the most distinguished 
men of the country, in the wars of independence of the 
Spanish colonies. 

At length, in 1848, fortune seemed to smile upon the 
perseverance shown in this cause; and Weddell brought 
some seeds in safety to Paris, where they were raised in the 
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Jardin des Plantes^ and some of the plants were sent to 
the Hortiooltural Society of London^ where one of them 
flowered ; many others were given away^ and some were sent 
by the Dutch Goyemment to Java. 

In 1862, at Dr. Boyle's reqnest, H.M. Consols were 
desired to obtain seeds and plants in America, and Mr. 
Cope, the Consnl-General of Ecuador, sent home some 
plants, but misfortune was not yet weary, for they all died 
on their arrival in England in 1856; and although at the 
same time some plants raised in the Edinburgh and Eew 
Gardens were taken in safety to Calcutta by Mr. Fortune, 
they all died during their removal to Darjeeling; and the 
seeds which were sent at the same time, never germinated. 

In 1868, the Dutch Government sent out a distinguished 
botanist, M. Hasskarl, from Holland, to collect plants and 
seeds in Peru, and he succeeded in collecting some ripe 
seeds in the forests of Tarma ; but it has since been found 
that the trees in that region are worthless, as the bark con- 
tains neither quinine nor any other medicinal alkaloid. He 
did indeed obtain 400 good plants from a native agent, 
which he sent across the Pacific to Java ; but of the whole 
400 plants two only survived the voyage. 

In 1869, Mr. Markham was sent out by our own Govern- 
ment, and he succeeded in sending home 466 plants of the 
most valuable species of Chinchona, which reached England 
in health. A few were left in the Kew Gardens for safety, 
and the rest were sent overland to India in Wardian cases, 
were they arrived in October, 1860. But the heat in the 
Bed Sea had been intense, and there was a detention of a 
week in Bombay, which produced a fatal rot in their roots ; 
and although the leaves looked green and healthy on reach- 
ing India, nearly the whole died soon after their arrival. 
Several hundred cuttings were however taken from the plants 
which still seemed fresh, but they all failed to strike. 
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With one more oatastrophe we close oar chapter of 
accidents. Half a male-load of valaable yoang plants from 
another district of America (Haanaco) lefb Lima for England 
aboat the same time^ and arrived here in perfect safety ; bat 
they were all dead on their arrival in India. 

Thas it seemed as if an insaperable fatality opposed all 
attempts to transport this tender and valaable tree into 
India^ where its presence woold not only be a boon to the 
Government as regards the health of the army, bat woald 
prove also an incalculable benefit to the poorer native 
inhabitants, who suffer from fever as well as ourselves, and 
are quite unable to purchase quinine, from its costly nature. 
But though disappointment had hitherto attended all efforts 
to accomplish the object, despair was not the result. Many 
valuable lessons had been learnt from previous failures ; and 
when the Secretary of State for India selected Mr. Clements 
Markham, in 1869, he chose a man who was already 
acquainted by personal experience with the Ghinchona 
forests, who had learnt the lessons from the failures of 
others, and was so happy as to obtain fellow-labourers in 
Mr. Spruce, Mr. Weir, Mr. Pritchett, and Mr. Cross, who 
devoted themselves heart and soul to the work ; and it will 
now be our more agreeable task to narrate the steps by 
which success was eventually achieved. 

Mb. Mabeham's PnooBBDiNas in CoLLSOTiNa C. Calisaya. 
In collecting and conveying the Chinchona plants, many 
dangers had to be encountered, and difficulties overcome. 
The trees grow in the depths of the forests, through which 
no tracks exist, and on the edges of ravines where a single 
false step is liable to prove fatal to the bearer or his load. 
The plants themselves, accustomed only to a warm damp 
situation, had to be transported over ranges of the Andes 
covered, with snow to the port of shipment ; and when there, 
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and on their voyage, they were at a level many thousand feet 
below their natural habitat, and had to endure a tropical 
temperature instead of that only of an English summer. 
And, independently of the mere difficulty of finding plants 
fit for removal, the American Governments and their agents 
threw every obstacle in the way of their removal ; and fine 
and imprisonment are the penalties awarded to any one, 
native or foreigner, who shall export any of these precious 
inhabitants of the soil. But these points will all be more 
fully illustrated in following Mr. Markham and his coadju- 
tors through their arduous and successful undertaking. 

In anticipation of these difficulties, Mr. Markham 
arranged to go to the " yellow " bark district of Caravaya 
himself, taking Mr. Weir as his assistant. He despatched 
Mr. Spruce, an accomplished botanist with great experience 
of the wilds of South America, to the '' red *' bark regions of 
Chimborazo, having Mr. Gross for his assistant, with instruc- 
tions to obtain seeds from the valuable "grey" bark trees 
from Loxa; and Mr. Pritchett was sent to the Peruvian 
district of Huanuco, which also yields valuable "grey" barks. 
By these arrangements he hoped to obtain all the species of 
Chinchona which possess medicinal value, except those from 
New Granada, and these he was fortunate enough to receive 
from Java in exchange for other species. By employing so 
many agents and in such varied places, the chances of suc- 
cess were increased ; for with one collector alone " in such 
wild unfrequented regions, all is uncertainty ; for along the 
the dizzy path of the Andes a single false step may dash the 
fairest hopes, and disappoint the most careful calculations.". 

In December, 1859, Mr. Markham sailed from England 

and crossed the Isthmus of Panama en route for Lima, 

whilst he sent thirty very large Wardian cases * round Cape 

* Each case was 10 feet 10 inches long, 3 feet 8 inches broad, and 8 fee^ 
2 inches high, and weighed with the soil and plants rather more than three 
hundredweight. 
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Horn, to be in readiness for the various collections, as soon 
as they should be brought to the coast. 

After travelling through varied and magnificent scenery 
in the gradual ascent of the Andes, Mr. Markham arrived 
about the end of March at Apo (14,860 feet elevation), tired, 
drenched, and cold; the roof of the post-house so badly 
tiled, and the doors so roughly fitted that it was impossible 
to close them. Both man and beast are here subject to a 
most distressing illness, called sorochi by the Peruvians, 
caused by the rarefaction of the air at these great altitudes ; 
and as he was suffering from a sharp attack of illness before 
his arrival here, he was affected with the violent pressure on 
the head and neck with more than the usual severity, so that 
when he recommenced his journey at 8 a.m. the next morn- 
ing, he was unable to mount his mule without assistance. 
In this condition he had to travel through a storm of hail 
and snow, until after several weary hours, which extended 
into the darkness of night, they arrived at the highest part 
of the road, 15,000 feet above the level of the sea. 

From this point he descended to Puno, whence he pro- 
ceeded to the Chinchona forests of Garavaya. At Sandia he 
procured four Indians and two mules, and laid in a stock of 
provisions to last for a month ; for beyond this point there 
was no chance of obtaining supplies, and the danger arising 
from failure of provisions in these forests is not slight. 
Dr. Weddell, whilst ascending the mountains, fell in with 
the hut of a bark-collector, the owner of which was stretched 
in the agonies of death, nearly naked, and covered with 
myriads of insects, whose stings had hastened his end. His 
face was so swollen as to be unrecognisable, and his limbs 
were in. a frightful state. Such is the end to which their 
hazardous occupation exposes the bark-collectors, — death in 
the midst of the forests, without help and without consola- 
tion. But the uninhabited' parts of the forests are not 
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always the most dangeroas. A yonng Englishman, named 
George Backhouse, went into the forest to collect bark in 
1851, accompanied by Colonel Bologenesi and a party of 
Indians. They fell in with some of the Chunchos, natives of 
the forests, who engaged at first to assist them in return for 
knives and other presents ; but shortly after refused to work, 
when a quarrel ensued, which ended in the massacre of poor 
young Backhouse and nearly all his party. 

A melancholy fate like this did not however befall Mr. 
Markham; but his expedition was now in great danger of 
failing in consequence of his meeting with a certain Colonel 
Don Manuel Martel, who, being a staunch conservative and 
protectionist, and surmising the object of his journey, was 
determined to prevent his country from being ruined by the 
cultivation elsewhere of its native produce. He accordingly 
spread abroad the report of Mr. Markham's nefarious inten- 
tions, and the latter was therefore obliged to make his 
arrangements with the utmost despatch, and enter the forest 
with less preparation than he would otherwise have wished. 

After a time, they had penetrated so far that the road was 
unknown to his Indian guides, and entirely grown up, as it 
had never been travelled since the bark trade of that part of 
the country had come to an end, fifteen years previously. 
They had therefore to force and cut' their way for many 
hours with great difficulty through forest and jungle so 
dense, that it was often nearly dark at midday, until at 
length they came upon the bank of a river which afforded 
easier passage. Through similar difficulties they continued 
their journey till they came to a little hut, the last inhabited 
place known in this region, and here they had but six days' 
provisions left ; the owner of the hut being little better off 
than themselves, and living upon roots and frozen potatoes. 
Beyond this point there has never been a road at all, and 
they had to cut their way as best they might, with the 
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Tambopata boiling and surging at intervals over the rocks 
below them^ rendering it necessary for them to cross the 
chasm here and there on the fallen stems of tree-ferns 
rotting from age. 

They were now in the heart of the Ghinchona district, 
and as the trees were most abundant on the side of the river 
opposite that on which they had encamped, Mr. Markham 
was extremely anxious to cross it. It came on to rain how- 
ever so heavily in the night, and the water rose so much, as 
to occasion fear lest they should have been overwhelmed in 
their tents. The next day, by stripping, and using a long 
pole to steady himself, Mr. Markham tried to ford the river, 
but was obliged to give up the attempt, after being as nearly 
as possible twice carried away by the force of the stream. 
Here, however, they found a number of young saplings, 
which they uprooted, and carefully packed in moss, their 
operations being retarded by the maddening pain from 
venomous insects, and especially from a species of fly, which 
in a moment raised swellings and blood-red lumps all over 
the hands and face. In continuing their search, the whole 
way was along giddy precipices seeming to hang halfway 
between the sky and the roaring torrent, with no foothold 
but decaying leaves, and nothing to grasp but rotten 
branches. After a hard days* work, they had only collected 
fourteen plants fit for removal ; and when they returned to 
their tent, dead-beat with fatigue, it was only to find the 
Indians in a state of mutiny, and determined upon returning 
home, as they had neither maize nor coca left. 

As it would have been impossible to carry the plants back 
if the Indians had deserted him, Mr. Markham despatched 
the most trusty of his party to the hut they had left a few 
days previously for fresh supplies if possible ; and, after his 
departure informed them in the best native dialect he could 
command, that they were thieves, liars, traitbrs, and children 
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of a certain old gentlemao, who would undoubtedly soon 
punish them if they went back, whilet he {Mr. Markham) 
would reward them well if they remained faithfal. This 
forcible espresBion of his opinion produced a good effect; acd 
a friendly evening closed the mutinous and alarming day, 

Next day disappointment etill prevailed^ for only worth- 
less Chinchonas could be found, the good ones having long 
been exterminated; and again he returned to his tent, stung 
with hornetB, his hands sliced in pieces by the sharp-cutting 
edges of the leaves of a plant called Challi challi, and with 
only throe plants of valuable Chinchonas, 

Mr* Markham now again made the attempt to oroea the 
river, which had been gradually subsiding for some days; 
and supporting himself by the stem of a young palm, he 
waded up as far as the middle of the stream ; but here the 
stones slipped from under his feet, the water, which rushed 
down with great velocitj^ came nearly to his arms, and it 
was with the utmost difficulty that he retained his hold. At 
length, however, he gained a firm footing, and eventually 
crossed the river, and was rewarded by finding a good supply 
of healthy C- CaUsaya plants, of which he secured above a 
hundred. After some further stay he obtained above four 
hundred fine, healthy young plants, which were carefully 
placed in layers by Mr* Weir, with plenty of moss between 
them, ready to be sewn up in matting, and transported 
aoroBB the snowy summit of the Cordilleras for shipment at 
the coast. 

But now fresh difficulties commenced; for his host 
informed him that he had received an order from the Alcalde 
of Quito, ordering him to arrest Mr, Markham and his party, 
and prevent a single plant fi-om being removed- As however 
he was alone there was a difficulty in the way of bis arresting 
a party of six men ; and Mr, Markham kept constant watch 
over his precious plants, and so prevented their destruction ; 
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at the same time telling his host that his (his host's) views 
of the matter were entirely incorrect, and he (Mr. Markham) 
should defend his own property until he had taken it safely 
away. This he did in the morning ; but after travelling some 
hours they met the sturdy protectionist Martel, evidently 
waiting for them ; but as they presented him with a view of 
a revolver — albeit the powder was damp, though he was not 
aware of this fact — he became very civil, and allowed them to 
pass without molestation. It was soon evident, however, 
that the country had been raised in opposition, and that 
Martel had only withdrawn his forces to plant them in a 
more favourable position for conflict. So Mr. Markham 
divided his company, and sent Mr. Weir and Pablo on the 
highway, where Martel was likely to meet them, with the 
mules and the baggage of no value, but without the precious 
Ghinchonas ; whilst he himself, by a timely bribe, procured 
other mules to carry the plants, and went over waste and 
untrodden parts of the mountains, so as to avoid all places of 
resort, and towns or villages on the way. Here he nearly 
lost a large portion of his treasures, for, in skirting along the 
edge of a precipice, the cargo-mule fell headlong down it, 
and was intercepted far below by the trees and brushwood. 
They could see its legs kicking in the air, but it was some 
hours before a circuitous path could be cut, so as to extricate 
her, and bring her up again in safety. 

But though free from pursuit along these trackless parts, 
the difficulties were increased. On pitching for the night, 
with the cold intense, Mr. Markham found that his bag of 
food and lucifer-matches had been stolen at Sandia, the last 
place at which he had stopped ; and after being ten hours in 
the saddle, and faint from hunger, they had to go supperless 
to bed, with the cold penetrating to the very marrow. It is 
impossible to restrain one's feeling of admiration, after this 
description, on reading casually a page or two further on : — 
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" Every night I had wrapped the Bnssian mats which inve- 
loped the plants in warm ponchos, and the tent." Such 
loving and faithfal care of his valuable charge deserved the 
success which he achieved; for he had the satisfaction of 
avoiding all hindrances on the way, and bringing the young 
plants in safety to the port of Islay, where they were depo- 
sited in the Wardian cases, and soon showed that they had 
recovered from the risks of their exposure in crossing the 
frozen Cordilleras, by putting out buds and young leaves. 

But further trials of his patience were still in store for 
him ; the superintendent of the Custom House said it was 
illegal to export chinchona plants, and refused to let them 
go, until, with great difficulty, Mr. Markham obtained an 
order from the Minister of Finance at Lima permitting it. 
One further risk, and they were safely at sea. On the night 
previous to sailing an attempt was made to bribe the man in 
charge of the cases to bore holes in them, and kill the young 
plants by pouring boiling water upon them, but happily 
without success ; and the next day they set sail for Panama, 
to cross the Isthmus there, and thence to be conveyed by sea 
to England, where they arrived in health in August, 1860. 
They were immediately sent by the overland route to India, 
and the result has been already mentioned. After escaping 
from political perils and the dangers of the road, after sur- 
viving the icy region of the summits of the Andes, the heat 
of the Pacific, and the changes of conveyance connected with 
the Isthmus of Panama, they fell victims to the heat of the 
Bed Sea, and the detention at Bombay; and the plants, 
whose varied fortunes we have thus followed, were fatally 
affected with rot on their arrival in India, and died on reach- 
ing the Nielgherry Hills, the place of their ultimate destina- 
tion. 
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Mb. Spbuob and Mb. Gbobs's PBOOBBDmas in Collboting 
^^Bbd" and ^^Gbbt" Babes, and thbib Intboduotion 

INTO InDU. 

Whilst Mr* Markham was engaged in collecting the 
"yellow" bark, C CdUaaya, in Caravaya, Mr. Spruce was 
occupied in obtaining the " red " bark, C mccirubra, in the 
mountain slopes of Ghimborazo, where he experienced diffi- 
culties and dangers in most respects similar to those just 
described, but with one important difference* In Peru and 
Bolivia the forests haye no established owners, but in Ecua- 
dor they are all the private property of individuals, and from 
them Mr. Spruce, after considerable negociations, purchased 
permission to collect as many plants as he liked, on condition 
that he did not touch the bark of any standing trees. 

A severe rheumatic and nervous attack, almost amount- 
ing to paralysis, obliged him to depute the duty assigned to 
him to Dr. Taylor ; but at the last moment he determined 
upon undertaking it himself, and carried it through success- 
folly, though he was suffering severely from illness all the 
time, and his headquarters, during the whole period of his 
work in the forests, was the upper-story of a sugar-cane mill, 
to which he climbed each night, by means of notches cut in 
the sides of the trunk of a tree. The floor and walls were 
made of rough plants, which nowhere touched each other, so 
that the place was full of fog, causing aching limbs and 
mouldy clothes. ^^ Though upheld,*' as he says, ^'by a 
determination to execute, to the best of my ability, the task I 
had undertaken, I was but too often in that state of prostra- 
tion, when to lie down quietly and die would have seemed a 
relief." A few examples will illustrate what that task 
involved to a man in this condition. On reaching the 
Pumachaca river, he found that the ford had been destroyed 
by the falling of a cliff, and that in its place a deep whirlpool 
had been formed. He therefore collected the driftwood on 

X 
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the banks, and made a bridge over the narrowest part of the 
river, which supported himself and his party in crossing, 
whilst the horses swam across with great difficulty; after 
which it was necessary to roll down stones and earth so as to 
make an incline on the brink of the river, np which they 
conld ascend to the summit of the bank. 

On a subsequent journey to Loxa, for the purpose of 
securing the Crown bitrk, Mr. Cross had to pass through 
dense swampy forests, over precipitous ridges of the Andes, 
and in crossing one of these his mule slipped down a deep 
ravine, and was dashed to pieces. Indeed, the situation of 
many of the trees is so difficult of access, that Mr. Gross 
had frequently to descend into the ravines, where he saw 
them growing, by means of the trailing stems of forest 
species of Passion Flowers. 

The excessive moisture of the bark region could scarcely 
be more convincingly shown than by the fact that the seed- 
vessels of some of the flowers were covered with lichens even 
before the petals of others had fallen off. 

Mr. Spruce was so fortunate as to find the seeds ripening 
rapidly, and an Indian being sent up the trees, broke off the 
panicles very carefully, and threw them down to the ground 
upon sheets spread underneath to catch any loose seeds. 
They were then spread out in the sun, where those which 
were not quite mature when gathered quickly ripened, and by 
this means he obtained above 100,000 ripe seeds of the most 
valuable species of chinchona. In the intervals of seed- 
gathering Mr. Spruce was employed in making cuttings and 
layers for the most healthy young trees; and, with the valu- 
able assistance of Mr. Gross, who had the principal charge of 
this department, above six hundred of them rooted, and were 
safely established in Wardian cases, and arrived in this 
country in perfect health. 

The collection of chinchona plants by the Dutch in a 
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previons year, and now by Mr. Markhan;, and Mr. Sprace, 
excited the feelings of the natiyesy and cansed the yarions 
legislatures to enact laws by which a heayy fine, and other 
penalties, were imposed on all who were engaged in removing 
plants or seeds ; but fortunately before the 1st of May, 1861, 
when these acts were passed, both seeds and plants were 
growing in undisturbed safety on the Nielgherry Hills in 
India, to which we shall now accompany them. 

DimOXJLTT OF FINDDCa A BUITABLB SITUATION IN InDU FOB 

THB Cultivation of thb Ghinohonas. 

The great difficulty in connection with Indian cultivation 
was to find a situation in which nine months' rain, or there- 
abouts, could be obtained, along with an altitude of several 
thousand feet within the tropics. There were plenty of 
places where the latitude and the elevation of the mountains 
were suitable enough, but they have rain for a few months 
only, and perfect drought during the rest of the year, whilst 
the chinchonas require moisture as well as a moderate heat 
even during the dry season. At length Mr. Markham fixed 
upon the Nielgherry Hills, just above the Government station 
of Ootacamund, as a situation which combined all these 
requisites. They are between 11*" and 12"" degrees of latitude 
distant from the Equator, and rise to a height of above 
8,000 * feet above the level of the sea ; whilst their peculiar 
isolated situation near the tapering extremity of Hindostan 
causes them to receive both the south-west monsoon from 
May to September, five months, and also the north-east 
monsoon from October to March, five months, so that they 
enjoy nearly nine months of rain in the year. 

In this situation, therefore, the first plantations of chin- 
chona were fixed; and warned by previous sad experience, 

* Dodabetta, the highest peak, is 8,600 feet above the level of the sea, 
and Ootaoamimd is 7,800 feet above the sea level. 
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the plants this time were sent out in spring, during a cold 
season of the year in the Bed Sea, instead of in summer as 
on the former occasion, when the heat proved fatal to them 
all. Some of the plants obtained by Mr. Markham and his 
coadjutors, and many of the seeds, had been retained for 
propagation in the Eew gardens, where they had sprouted 
and flourished fayourably, and these plants, along with one of 
special interest, given by Mr. Howard, were the stock which 
eventually reached India in a healthy condition. Both plants 
and seeds this time arrived in perfect safety ; and, under the 
able management of Mr. M^Ivor, the superintendent of the 
Government gardens at Ootacamund, thousands of young 
plants have been propagated from the seeds and from cut- 
tings, and in 1862 nearly 100,000 healthy plants were rooted, 
of which a considerable proportion were planted out per- 
manently, and another large proportion was in the hardening- 
off frames in the open air. 

HiSTOBT AND PbESENT CONDITION OF THE CULTIVATION OF 

CmNOHONA IN India and elsewhebe. 

India. — The Chinchonas having at length been safely 
introduced into India, we may now trace the progress of 
cultivation there and elsewhere. 

The cultivation commenced in 1861, in the Government 
Nielgherry gardens, Ootacamund, with 685 plants. These 
had increased to 277,000 in three years, under the skilful 
treatment of Mr. Mclvor; or, each plant had multiplied 
above four-hundredfold. But his success was still more 
marked in the case of a single plant of C. Uritminga (one 
of the grey barks), sent out by Mr. J. E. Howard from his 
glass-house at Tottenham, as a present to the East India 
Government. This tree was five feet high, and by taking 
small slips and *' eyes " from it, Mr. Mclvor raised no fewer 
than 6,860 healthy young plants in less than nineteen 
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months; and it is from this single tree that India has 
practically been stocked ! 

In 1882, these Nielgherry gardens contained about three 
million plants, which yielded 242,000 lbs. of bark, at a 
profit varying from time to time, but averaging nearly 
£80 an acre in a favourable year. 

The Government plantations are chiefly at — 

Darjeeling, occupying 2,844 acres. 
Madras „ 888 „ 

Burmah „ only 60 „ 

Ceylon. — It was many years before the cultivation of 
Ghinchona took any practical hold upon the planters in 
Ceylon, although the lofty mountain near the centre of the 
Island — Adam's Peak — ^possessed all the monsoon and other 
advantages of the Nielgherry Hills, and the soil was also 
favourable. In 1861, there were but a few plants in the 
Government gardens at Hakgalla, but in 1877 there were 
five-and-a-half million plants, in 1880 fifty million, and in 
1882 probably sixty-five million plants. 

Area under Cultivation. — ^In 1870, there were but 200 
acres devoted to Ghinchona cultivation, although it was 
becoming known that these trees might be profitably 
cultivated along with cofiee in the cofiee plantations. After 
this period, however, the cultivation extended rapidly, and in 
1880 there were 88,668 acres, and in 1882 48,600 acres 
under cultivation. ' 

Yield of Bark.— The yield of bark in 1878 was three 
million pounds, in 1888 seven million, and it is thought 
probable that in 1887 the yield will not be less than ten 
million pounds. 

The species chiefly cultivated are — 

C. Ledgeriana.* — Most eminently successful; but it 
* For an aeoount of this remarkable spedes, see p. 821. 
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requires a special climate, and does 
not succeed in every situation. It 
does not grow at lofty elevations 
like the more hardy Ghinchonas. 
C. CaUsaya — ^to which the same remarks apply. 
C. SuccinibraA Have been thought to be the most 
C. Robmta.* j reliable, but Mr. Howard has proved 

that the C. Succiruhra deteriorates 
beyond a certain age. The Ghin- 
chona-tannic acid, which is present 
in the bark, rapidly oxidises and 
forms Ginchonine and Ginchonidine 
instead of Quinine, and he dis- 
courages the extensive cultivation of 
this species. He says, ** The true 
Calisaya {Ledgeriana) will assert its 
superiority as the prince, or rather 
queen, of all Ghinchonas for the 
production of Quinine." 
C. Officinalis — which is by far the most delicate, and 
often dies vexatiously in the second 
third or fourth year of its growth. 
A circumstance connected with the shape and structure 
of the conical mountain upon which all the Ghinchona 
plantations have been placed, affects their continuous and 
profitable character in a curious manner. The soil consists to 
a large extent of the decaying vegetation which is so rapidly 
formed in tropical climates, but the torrents which flow down 
the sides of this conical mountain wash away this loose soil, 
unless it is retained by artificial wall-work, which is expen- 
sive, or it is entangled and retained in its place by the 
roots of the rapidly growing and rapidly decaying tropical 
vegetation. As a consequence of this, when the soil is 
* A Hybrid, between C. sueeirubra and C. Offieinalii. 
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brought under oaltnre, and tr^es are planted in it at the 
distances reqoired by artificial cultiyation, this superficial 
virgin soil becomes exhansted or washed away^ and the 
plantations, whether of coffee or chinchona, cease to yield 
profitable results, and in many cases are abandoned to 
nature. Being thus freed from interference, the wild 
tropical vegetation rapidly resumes the forsaken ground, and 
in a few years the mountain side is again covered with 
a rich, loose, decaying vegetable soil, which is again favour- 
able for a renewal of the cultivation which had had to be 
discontinued. 

Jama. — The first cultivation by the Dutch in this Island 
was in 1854, and they deserve well of the world for having 
been the pioneers in the transplantation and cultivation of 
these invaluable trees, though their first attempts were not 
crowned with success. In that year, Mr. Hasskarl collected 
a number of Chinchonas in Peru, but they proved, unfor- 
tunately, to be a species (O. Pahvdiana) which yields no 
valuable alkaloids, although this was not known at the time. 
After about twenty-five years' perseverance, the Dutch 
Government has at length relinquished the attempt to con- 
tinue the cultivation of this species. 

The first plant cultivated from seed in Java was brought 
from Paris. It had first sprouted there, and was taken 
thence to Leyden, and afterwards forwarded to Java, where 
it arrived in 1852 ; but like those first sent from England to 
India (p. 804), it suffered so much on the voyage that it died 
soon after its arrival, though one single cutting had been 
obtained from it before its death. 

At length, in 1879, Mr. Ledger succeeded in obtaining 
some seeds in South America, which he believed to be of 
exceptional value ; and the Dutch Government purchased a 
quantity from him, and its enterprise has been well rewarded. 
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This extraordinary seed 'was obtained from C. Calisaya 
trees of exceptional age and splendour, and the variety has 
received the name of C. Ledgeriana in honour of its dis- 
coverer, for while the previously known barks only yielded 
from two to four or five per cent, of valuable alkaloids, this 
remarkable bark has yielded as much as thirteen (18*86) per 
cent, of Quinine.* 

Although the price of this seed ranges from £9 to 
£21 per ounces according to its quality, the seeds have 
proved so richly to deserve it that there are now fifty estates 
cultivating them in Java ; and they are also now cultivated 
in India as well. It is expected that by the year 1888 there 
will be 8,000 acres devoted to the cultivation of this species 
in Java, and, judging from past experience, this will yield a 
million pounds of the finest bark per annum. 

Jamaica. — The cultivation in this island is at present 
small, but it is increasing, though it can never become exten- 
sive, as it is estimated (Hamilton, p. 46) that under the 
most favourable circumstances there cannot be more than 
5,000 acres of plantation, as the area suitable for Ghinchona 
is very limited in Jamaica. At present about 680 acres are 
planted. 

M^^o.— The late Emperor Maximillian took great 
interest in the attempt to cultivate Ghinchona in Mexico, 
and about fifty acres are under cultivation, the plants being 
grown from seeds sent from India in 1866, and again in 
1871. But his sad fate has put a stop to its further exten- 
sion for the 'present (Hamilton, p. 47). 

Bolivia. — In 1878, earnest endeavours were made by 
some private individuals to cultivate Ghinchona in Bolivia ; 

* Hamilton's Notes and 8tati$tics of Ghinchona Bark, p. 46. 



AND PSBSBNT STATB OF OULTIYATION IN INDU. 818 

bat the difficulty of obtainmg suitable land from the govern- 
menti the absence of good roads and the consequent cost of 
conveyance, and also the danger to the plants under two 
years old arising from droughts and the attacks of ants have 
hitherto prevented anything approaching to success in this 
praiseworthy attempt (Hamilton, 48). 

Methods of Pbopagating Ghinohona. 

The various methods of propagating plants by means of 
layers, slips, and seeds have all been successfully adopted in 
the case of Ghinchonas, and their respective advantages 
appear to be as follows : — 

Layering. — ** It will probably prove that the pure strains 
can only be kept so by propagating from layers." — Letter 
from W. D. Howard, Esq., January 8rd, 1884. 

Slips. — Mr. Mclvor, in India, in the Neilgherry Gardens, 
found that very small cuttings (even a single leaf with its 
axillary bud attached) struck new roots, and the smaller the 
slip apparently the more certain it was to root. In this way 
he multiplied Mr. Howard's C. Uritusinga six thousand three 
hundred and fifty-fold in nineteen months, and increased the 
686 original Ghinchonas sent from Eew to 277,000, or above 
four hundred-fold, in three years. 

Seeds. — The most valuable results hitherto have been 
obtained by means of seed recently obtained in South 
America by Mr. Ledger, and the seeds obtained from his 
plants are those most in demand by Ghinchona cultivators. 
But while the seeds from the native uncultivated Ghinchonas 
in the American forests appear to retain their individual 
specific character, there seems to be a great liability to 
^^hybridization" among those from cultivated Ghinchonas. 
The late Mr. J. E. Howard does not appear to attach so much 
weight to this risk as some other authorities, but the present 
feeling upon the question appears to be expressed in a letter 
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from Mr. W. D. Howard (January 8rd, 1884) :— " The 
question of the day for Ghinchona growers is the easy 
hybridization of plants of different sorts grown near each 
other/' which introduces considerable uncertainty as to the 
value of the plant that may spring even from seed supposed 
to be of a good stock. 

Methods op Cultivation. 

Various methods of cultivation have been adopted after 
the seeds have sprouted and the young plants have taken 
root, and the result of experience now seems to be pretty 
well established. 

Chinchona plants suffer more from excessive moisture 
than from drought ; and when cultivated they require less 
rain than when wild. 

In Java, in the early stage of their cultivation and previ- 
ous to extended experience, the plants were grown under the 
shade oi other trees, in order to imitate as nearly as possible 
their natural habitat in the dense American forests; and 
large slips were employed for propagating them. This plan, 
however, has not proved successful, and is now practically 
abolished. 

Mr. Markham observed that the healthiest and most 
vigorous trees in Peru grew in open spaces, exposed to wind 
and sun. And Humboldt had remarked that the trees 
seemed to crave for light and air, and often ran up slender 
and branchless until they could overtop the neighbouring 
trees. It has also been observed that the higher the altitude 
on the mountains the richer in alkaloids was the bark. 

Mr. Mclvor, in India, therefore, determined to expose the 
young plants to free air and light in a good light soil as soon 
as they had fairly struck root and put out leaves, shading 
them, however, from the glaring sun; and the result has 
proved the value of this method. 
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Mr. Howard, who has been a sncoessftd cnltiYator of 
many speoies of Chinchonas in his glass-houses at Totten- 
ham, says, '^Cnltiyate them as shrubs, and let them have 
room to expand laterally." 

Dr. Weddell has proposed as a good plan that they 
should be planted along with quicker growing trees for the 
first two years. These trees should then be cut down lest 
they should absorb too much of the nutrition of the soil. 

In CuUivating them from Seed the directions contained 
in Christy's ** Prize Essay " (quoted by Hamilton, p. 88) are 
that good ripe seed from well-grown trees, not from shaved 
ones (see p. 816), should be put into Jinely-sifted mould under 
cover. Constant attention is necessary to ensure success, 
but Mr. Christy does not specify what kind of attention. 

In fowr months prick out the seedlings into roughly- 
covered nurseries, and in a few months more transplant them 
into the clearing. 

The best soil wnd situation for Chinchonas are, he says, 
a deep friable rather gritty or quartzy soil, on a fairly steep 
hill-side, with an eastern aspect. The depth of the soil is 
more important than its richness, and a good soil for coffee- 
trees is a good Chinchona soil. 

On newly-cleared soil they grow more quickly, but they 
also die more quickly than in an old coffee plantation ; so 
that on the whole the coffee plantation is as good as a new 
clearing for producing quantity of bark, but a new rich 
clearing gives better results as regards quality (Hamilton, 
p. 88). 

Different Methods of Habvesting Babe and theib 

Results. 

Coppicing. — In the early stage of Chinchona cultivation, 

the branches when about two years old were cut off and 

stripped of the bark, their place being soon taken by new 
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shoots^ 80 that a harvest of bark was thus obtained every 
other year. In some plantations the young shoots and tops 
are still treated in this way, bat experience has proved that 
young bark yields a smaller proportion of alkaloids than that 
from old trees or branches. This method has, therefore, gone a 
good deal oat of ase, though some planters think it will still be 
the best plan in situations which will grow young trees, but 
will not support trees of great size. Large trees also require 
a longer period of time before they yield a profitable return. 

Stripping and Shaving. — These two methods are at 
present contending for the preference. 

Stripping. — This method, which was proposed and prac- 
tised by Mr. Mclvor, consists in making vertical incisions 
quite through the bark down to the cambium, and removing 
the bark so as to leave alternate vertical strips of bark and 
bare wood. The bark obtained in this way is said to be 
preferred by Quinine manufacturers and by the brokers ; and 
a period of from six to twenty months renews the bark, and 
the new bark is richer in alkaloids than the old. The yield 
is often almost doubled. 

Shaving. — A method introduced by Herr Moens. It 
consists in peeling off layers of bark from the entire circum- 
ference of the trunk, taking care not to go quite down to the 
cambium, but as near to it as possible. In this case also a 
new formation of bark takes place in from four or 'five to 
twenty months, and this new ba/rk also is richer in alkaloids 
than the old. But Mr. W. D. Howard says, ''the value 
of the renewed shavings varies very greatly, in some cases 
disappointingly so." And Captain Cox, the Government 
Inspector of the Chinchona plantations, says, '' their careless 
shaving does harm apparently." The trees must not be too 
young when shaving is attempted ; but some trees have been 
shaved as many as seven or eight times before being killed 
by the process. 
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Whether the bark is removed by stripping or shaving it 
should be done before the end of the rainy season, and the 
exposed surface must at once be mossed or covered with 
some material that will protect it from the sun and wind 
until the wounds are healed. The trees require careful 
manuring after the operation. 

Inobbasbd Pboduotion of Alkaloids under varying 

GiBOUMSTANOES. 

Age. — The proportion of alkaloids increases with the age 
of the bark: — 

C Succiruba, 4 years old, yielded 1*26 7o Quinine. 

„ 7 ft „ 2*25 „ 

C. Ledgeriana,] 4 „ „ 6*00 „ 

91 7 ff ff 8*00 „ 

When shaved, the shavings increased per acre : — 

C. Succiruba, at 4 years old, yielded 260 lbs. Shavings. 

9f 7 „ „ ooO „ „ 

C.LedgerianiafB,%i „ „ 260 „ „ 

ff 7 „ „ 600 „ „ 

Altitude. — Mr. Turner states that nearly twice as much 
alkaloids are obtained from bark grown at 6,600 feet above 
the sea as at 1,600 feet elevation. And in the higher alti- 
tude the alkaloids are chiefly Quinine and Ginchonidine 
(the most valuable alkaloids), while at the lower elevation 
they are chiefly Ginchonine and Quinidine (the least valuable 
ones). 

Cultivation. — The quantity of alkaloids appears also to 
increase under cultivation, for Mr. Howard lately obtained 
6*6 per cent, of Quinine from the descendants of that 
C. Uritusinga which he had sent to India a few years 
previously — an extraordinary increase upon the usual yield 
from this species of Ghinchona. 
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Inobeased Consumption of Ghinchona Babe. 
With the increased growth of Chinchona bark, the 
consumption has also rapidly increased; and when the 
yarions fever and malarious regions of the world in India, 
Italy and elsewhere are considered, the still more extended 
cultiyation of these barks is earnestly to be desired. 

Impobtations. 

England 1876, 2,685,668 lbs. 1882, 16,699,920 lbs. 

U. 8. America, 1877, 1,000,000 „ 1882, 8,700,000 „ 

France 1877, 1,760,000 „ 1882, 4,860,000 „ 

Italy .....1876, 990,000,, 1882, 6,160,000,, 

The Milan manufactory of Quinine produces fifty-five 
tons of Quinine yearly. 

In Spain there has been no increase, and the importation 
is small. 

The Chinchona bark produced in Java is chiefiy sent to 
Holland, and I have not been able to find an account of the 
amount. The bulk of what is grown in the East Indies is 
employed upon the spot for the manufacture of what is 
termed ** Febrifagum " or ** Chinchona Febrifuge," in which 
the alkaloids are not separated one from another.' The 
following is Dr. Paul's analysis : — ** Quinine 19'4 per cent., 
Quinidine 2*4, Cinchonidine 27*0, Cinchonine 84*6, Amor- 
phous Alkaloid 7*8, Water, colouring matter and resin 8*9 — 
total 100*0. 

This is largely sold to the natives in India, and employed 
for the troops in that country, and the sales are made by the 
Indian Government at a price which is said to leave a con- 
siderable loss, but is intended to bring this invaluable 
medicine within the reach of the native Indians. 

Quinine Manufaotobies in the Wobld. 
The successful manufacture, or rather the obtaining of 
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Quinine from Chinchona bark depends so largely upon deli- 
caoies of manipnlation and of chemical processes, and the 
expense of the necessary ''plant" is so great, that the 
manufacture of this drug is still in very few hands. There 
are at present only sixteen known manufacturers in the 
world — ^in London 2, Paris 4, Amsterdam 1, Germany 5, 
Milan 1, Genoa 1, Philadelphia 2. 

Yon Gorkom says, '' The cost of a factory appears to be 
from £26,000 to £42,000." 

DiSAPPOINTMBNT AB1SIN0 FBOM THE DeTBBIOBATION OF THE 

Ghinohonas in India. 
A very great disappointment attended the early cultiva- 
tion of the Chinchonas in India, for it was found that, 
although the plants were vigorous and the bark abundant, 
instead of yielding Quinine, as it did from the native forests, 
it produced a larger proportion of Cinchonine, which is a 
much less valuable medicinal agent. It was, therefore, a 
source of great anxiety to those who took an interest in 
this great undertaking; but in order that the subject may 
be made intelligible, some account must be given of the 
so-called '' Chinchona alkaloids." 

Nature and Ghemioal Composition of the Chinohona 
Alkaloids. 
It has been already mentioned that the French chemists, 
Pelletier and Caventou, discovered two alkaloids in Chin- 
chona bark, to which they gave the names of Quinine and 
Cinchonine, but since their date others have been dis- 
covered, of which the most important are Aricina, Quinidine 
and Cinchonidine. 

Of these. Quinine is unquestionably the most valuable 
medicinally, and it was yielded chiefly by C Caliaaya, which 
was, therefore, the most highly esteemed of all the Chin- 
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chonas. Ginchonine is of comparatively little valae, and 
Aricina poBsesses no known medicinal value. Qninidine is a 
feeble modification of Qninine^ and is often styled Qtiinine /3 
to distinguish it from true Quinine, or Quinine a. Cin- 
chonidine ranks high as a medicinal agent, coming next to 
Quinine. 

They are all colourless crystalline bodies, and resemble 
each other very closely in their chemical composition, all 
consisting of carbon, hydrogen, nitrogen and oxygen, and 
dififering only in the proportion of this last element, as 
shewn in the following table : — 

0. H. N. o. 

2 



6 



Cinohonine... 
Ginohonidine. 


0. 

40 


H. 

24 


N. 

2 


Qninine ) 

Qninidine .... 


40 


24 


2 


Aricina... 


40 


24 


2 



It appears, therefore, that a small addition of oxygen 
converts the comparatively feeble Ginchonine into valuable 
Quinine, while an undue addition converts it into worthless 
Aricina. The problem to be solved was, therefore, how 
to cause the chemistry of nature, working in the laboratory 
of the living bark, to combine a little more oxygen, but not 
too much, with the Ginchonine now found to be produced in 
India, so as to convert it into Quinine in the bark. 

Method Suoobssfully Adoptbd by Mb. MoIvob. 

It is well known that growing plants absorb carbonic acid 
from the air, and breathe out oxygen into it when freely 
exposed to light, and that this process is carried on, not 
simply by the leaves, but also by other parts of the plant, 
such as the bark. Now, in the native forests of the Andes the 
vegetation is so thick that, as already mentioned, Mr. Markham 
found it sometimes so dense that the light could scarcely 
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penetrate even at noon. Under such circnmstances the bark 
would do but little breathing, while the trees themselves ran 
up until the branches and leaves had overtopped their neigh- 
bours. But the most successful mode of planting, in order 
to obtain healthy trees and plenty of easily accessible bark, 
was to give the plants plenty of air and light, under which 
condition the bark breathed too freely, and parting with its 
oxygen too rapidly its juices formed Cinchonine instead of 
Quinine from deficiency of this element. 

Mr. Mclvor, therefore, thought that if he could retard 
the respiration of the bark, by excluding the light, he might 
restore the formation of Quinine, and he therefore covered 
the trunks of the trees by a thick layer of moss, and the 
result confirmed the soundness of his judgment, and the 
production of Quinine was increased. 

Discovery and Character of C. Ledgeriana. 

Mr. Ledger has been for a lifetime devoted to the collec- 
tion of Chinchona bark and seeds in South America, and he 
has been assisted by a native, named Manuel, who has been 
an enthusiast in the work. In the neighbourhood of the 
Bio Mamore, and in the yard of Fr. Simon, is a splendid 
Galisaya tree, supposed to be five hundred years old, which 
like the other finest trees, was' guarded with such jealousy 
that it was said ** no one but Manuel could get the seed,** 
but he did succeed in obtaining some. 

The trees which are par excellence " True," or splendid 
Calisayas, are termed '* Bojo," and Manuel says that the 
** Bojo ** has white flowers as well as pink ones. According 
to him '* the Bojo is never found in patches or clumps, like 
other Chinchonas, but it is found by itself here and there." 
When it is in flower the leaves are red underneath, but when 
the seeds are ripening the leaves become dark purple. The 
Indians consider the white-flowered C. Galisaya as the 

Y 
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" Tata " or father tree, and are intensely jealous of Euro- 
peans having anything to do with them. They consider that 
if they were destroyed all the Chinchonas and the Indians 
would perish. They feel assured that all the Chinchonas 
growing round about a white-flowered "Eojo" will be of 
good quality, and they at once erect their huts and set 
to work, the practical lesson from which is, that in every 
plantation of Chinchonas there ought to be sufficient "Tata" 
trees. 

The trees produced from the seeds thus obtained exhibit 
just such an amount of difiference from the ordinary (7. 
Calisaya as to have received the name of C, Ledgeriana, and 
the bark yields the almost incredible amount of from eight 
to thirteen per cent, of Quinine, while it contains little 
or no Cinchonine, Cinchonidine, or Quinidine. The trees, 
however, prove their close relationship to the ordinary 
C. Calisaya by the rich velvety appearance of the leaves, and 
the " segmented magnified hairs, a delicate fringe of which 
on the edges of the leaf is also characteristic of C Calisaya*' 
(Howard). 

The discovery of these invaluable seeds has given a new 
impetus to the cultivation of Chinchona, in India, Ceylon, 
and Java, and rendered the future prospect bright indeed. 

CuPBEAN Babe. 
Beoent Disooveby op a New Souboe op Quinine in the 
FoBESTS OP Columbia (South Amebioa). 
Within the last few years (so recently that Mr. Markham 
makes no mention of it in his exhaustive work in 1880) a 
new source of Quinine has been found in a tree growing in 
forests on the Columbian Cordilleras, near the Magdalena 
Biver. These trees are not Chinchonas, but belong to the 
genus Remijia and as the bark has a dull coppery colour, 
it has been named '^Cuprean Bark." The trees grow in 
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a warmer and drier situation than trae Ghinchonas, the 
bark is thick and very heavy, sinking in water, and it con- 
tains a variable amount of Quinine, from 0*86 to 2} per cent. 
It contains also a large percentage of Quinidine, but no 
Cinchonidine ; and some specimens have yielded a new 
alkaloid named ^' Cinchonamine," the properties of which 
have not been examined. This bark has been imported in 
such quantity as to have yielded a most valuable amount of 
Quinine, the supply of which from Ghinchona bark was 
becoming so limited that it was likely to have run up to a 
fancy price. 

That this source of this valuable medicine should have 
been so long unexplored and unknown seems wonderful 
indeed, now that. it has once come to light; for the trees 
grow in the same ranges of mountains (the Cordilleras of 
Columbia) as the Chinchonas which yield the grey bark, and 
the genus {Remijia) ik> which they belong occupies the very 
next place to Chinchona itself in the table of the genera of 
the natural order Chinchonacea in Lindley's Vegetable 
Kingdom^ published so long since as 1846. 

"Ord. Cinchonacea ; Sub-ord. Cinchonida. Genera— 
Luculia^ Ladone'ma, Remijia, Cinchona, Cosmibuena," &c. — 
this last of which may possibly also yield Quinine and be 
worth examining, if the trees are sufficiently numerous. 

But so it is. The forests were disappearing from 
Europe as a supply of fuel, and coal was discovered. Coal 
was in danger of becoming scarce, and the oil wells of 
America were discovered ; and Chinchona bark was rapidly 
falling short of the demand for the world, when this new 
source of Quinine first came to light, although it had been 
for centuries within reach, and merely required ** the time 
and the man " to make it a blessing to the human race. 



